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L PURPOSE

The purpose of this Site Health and Safety Plan is to assign responsibilities, establish
personnel protection standards, specify mandatory operating procedures, and provide for

contingencies that may arise while field operations are being conducted at the site.

Occupationgl Safety and Health Administration (OSHA) standards 20 CFR 1910 and
1926 apply to work under this site-specific safety plan. Detailed OSHA requirements for
hazardous waste operations are contained in 29 CFR 1910.120, "Hazardous Waste and
Emergency Response; Interim Final Rule.” Requirements of the U.S. Army Corps of Engineers
(USACE) may be found in Manual EM385-1-1 (revised October 1987), entitled "Safety and
Health Requirements Manual.” Additional guidance for hazardous waste operations may be
found in the EPA publication, "Standard Operating Safety Guides” (November 1987), and in the
National Institute of Occupational Safety and Health (NIOSH)/OSHA/U.S. Coast Guard
(USCG)/EPA publication, "Occupational Safety and Health Guidance Manual for Hazardous

Waste Site Activities” (October 1985).
IL. APPLICABILITY

The provisions of the Plan are ‘mandatory for all official visitors, Dames & Moore
employees, and subcontractors while investigations are being conducted at the site. These

investigations include, but are not limited to, surveying activities, soil gas surveys, and drilling



operations to obtain samples for both geotechnical and chemical analyses. Inadequate health and

safety precautions on the part of visitors or subcontractors, or the belief that personnel on the

site are or may be exposed to an immediate health hazard, can be cause for Dames & Moore

to suspend on-site activities and require all personnél to evacuate the hazard area.

RESPONSIBILITIES
Site Proj nager/Site Safety Officer

Because of the limited number of personnel at the site, the Site Project Manager (SPM)
shall function as the Site Safety Officer (SSO). The SPM/SSO shall direct all on-site
investigative efforts, including the soil gas survey, soil borings, well installations, soil
and water sample collection efforts, and conduct all health and safety training and daily

safety inspections. A qualified Dames & Moore employee who has performed these

- functions many times in the past will be the designated SPM/SSO.

The SPM/SSD will report any problems or concerns to the certified industrial hygienist

- (CIH); the CIH is also responsible for the review and approval of modifications to the

Site and Safety Plan. The CIH will also review accident reports and air monitoring data
sheets; however, because these reviews are necessarily conducted after the fact, the
SPM/SSO remains the principal person responsible for on-site safety. At the site, the

SPM/SSO has the primary responsibility for:



‘ssur’ing that apprbpriate personnel protective equipment is available and properly utilized by Dames &

l Moore personnel, all official visitors, and subcontractor personnel.

l Assuring that peBsonnel are aware of the provisions of this plan, are instructed in the work practices
I necessary to ensure safety, and are aware of planned procedures for dealing with emergencies.
3. Assuring that personnel are aware of the potential hazards associated with site

operations.

- 4, Monitoring the safety performance of all personnel to ensure that required work

practices are followed.

5. Correcting any work practices or conditions that may result in injury or exposure

to hazardous substances.
6. Preparing any accident/incident reports (see attached Accident Report Form).
7. Assuring the completion of Plan Acceptance and Feedback forms, attached herein.

8. Assuring that a copy of the health and safety plan is maintained on site during all

field activities.



9. Assuring that all air monitoring and equipment calibrations required by the site
health and safety plan are performed and recorded, and that site logs that include

these activities are maintained.

10.  Assuring that official site visitors and subcontractors provide the proper
certifications (i.e., Fit-for-Duty and 40-Hour Health and Safety) in accordance
with 29 CFR 1910.20 and ER385-1-92. These certifications will be maintained
in a site visitors’ log. Documents provided by subcontractors and visitors will not

be inspected by Dames & Moore’s board-certified occupational health physician.
B. - Project Personnel
Project personnel involved in on-site investigations and operations are responsible for:

1. Taking all reasonable precautions to prevent injury to themselves and to their

fellow employees.

2, Implementing the Site Health and Safety Plan, and reporting to the SPM/SSO any

~ deviations from the anticipated conditions described in the Plan.

3. Perforrhing only those tasks that they believe they can do safely, and immediately

reporting any accidents and/or unsafe conditions to the SPM/SSO.



IV.  SITE DESCRIPTION AND BACKGROUND

The former Raritan Arsenal is in Middlesex County, New Jersey. The site is on the

~ banks of the Raritan River, approximately 20 miles southwest of lower Manhattan. The former

arsenal is bordered to the north and northwest by Woodbridge Avenue and to the southwest by

Millville Road and the ILR Landfill.

Original land features at the site included marsh areas to the south and clay pits to the

north. The topography of the site generally is flat; however, there is a sharp decrease in

¢levation at Woodbridge Avenue, most likely the result of cut-and-fill and clay pit operations.

The Raritan Arsenal site contains approximately 3,200 acres. Within the last 25 years,
the northern half of the site has been developed with the construction of numerous buildings and
roadways. The southern half of the site remains primarily marshlands, with limited

development, since the arsenal closed in 1963.

Before the U.S. Army purchased the site in 1917, the property consisted of farm land
with several residences. The General Services Administration (GSA) sold 2,000 acres of the
former arsenal to the Visceglia family in 1964; this family formed Federal Storage Warehouses.
GSA then sold a parcel of land to Middlesex County, and the county developed the area into

Edison County Park and Middlesex County Community College. The redeveloped land on the



former arsenal site is now mostly light industrial, warehouse, and office space in Raritan Center

(2,000 acres); development is continuing in this area.

The former Raritan Arsenal site was used extensively by the U.S. Army from 1917 to
1963. Operations at the site included the storage and decommissioning of ordnance, arms, and

machinery.

During this period, some waste materials, including ordnance and chemical agents
(mustard gas, red fuming nitric acid, and miscellaneous chemicals), reportedly were buried on
site. It also has been reported that explosive materials routinely were destroyed by surface
burning or burning in chamber pits. Accidental explosions in magazine.buildings and outdoor

storage areas reportedly scattered explosive materials over large areas; these explosions buried

- -ordnance fragments in the ground.

Operations ‘at the Raritan Arsenal were phased out between 1961 and 1963.
Decontamination of the site was performed under the direction of Raritan Arsenal personnel in
1963 and, later, under the Letterkenny Army Depot (LEAD) and representatives from the Army
Material Command Safety Office. LEAD designated 17 areas as potentially contaminated in the
study of 1963. Subsequently, the Army recommended that each site be designated either as
"Unrestricted Use," "Surface Use Only," or "Non-Use," as deemed appropriate. Areas
designated "Surface Uﬁe Only" and "Non-Use" included pits pbssibly holding potassium cyanide

and mustard gas containers and areas with potentially live ordnance.




Y. DAMES & MOORE SITE ACTIVITIES

Dames & Moore has prepared a Work Plan to provide the necessary services to begin
a Remedial Investigation. Dames & Moore field é.ctivities are described in this Work Plan
entitled "Remedial Investigation/Feasibility Study (RI/FS), Former Raritan Arsemﬁ, Edison,
New Jersey, October 1991." The work areas described in the Work Plan have been segregated

as Area 1 through Area 17A. Field activities in these areas may will include:

o soil gas surveys

. Unexploded ordnance (UXO) surveys; |
° Surficial soil sampling;

L Soil borings and sampling;

o Monitoring well installation;

e - Ground water sampling; and

. Surface water and sediment sampling.

In addition to the activities performed by Dames & Moore, a UXO reconnaissance will
be performed by UXB International, Inc. (UXB). A separate Health and Safety Plan developed

by UXB governing these surveys is provided as Attachment A to this document.



UXB continuously will clear all areas of invasive work throughout the field activities for
UXO, mustard gas (adjacent to area S), and other hazards to continually evaluate Personal

Protective Equipment (PPE) requirements.

The tables in Appendix B were obtained from the work plan and describe the activiﬁes
to be performed in Areas 1 through 12, 14, 16 and 17A. Dames & Moore will not be
performing field activities in Areas 13, 15, and 18. Area 18, the GSA/EPA area will be
investigated in a subsequent phase of the project. Additionally, no soil samples will be obtained
in Area 5; this area is suspected of containing muStard gas, red fuming nitric acid, and other

miscellaneous chemicals. Area 5 will also be investigated in a subsequent phase of the project.

VI. HAZARD EVALUATION

A.  General

During the site investigation, it is likely the field crew will be encountering contaminated
soils and/or waters. This presumption is based on information obtained from previous site
studies and background information provided to Damé,s & Moore. Work at all areas, excluding
Area 5, will begin in Level D* protection and subsequently will be governed as described in

Table 3, Section XI.




The overall work hazard is described as moderate. Specific areas, including areas 4 and
5 are considered a serious hazard due to the lack of information concerning hazardous materials
suspected to be present in these sites. Specific isolated, fenced-off locations within some areas
of the site, such as the sulfuric acid plant in Area 6. and the feﬁced portion of Area 5, will not

be entered by Dames & Moore.

Area 5 is considered a serious hazard because of the potential presence of potassium
_ cyanide, red fuming nitric acid and mustard gas. Work in this area will be conducted in Level
C* and continue at this level until conditions shown in Table 3, Section XI, mandate a change
in the required level of protection.

B. Potential Site I

Physical - Heat stress and fatigue are potential hazards when (1) the work is
performed during hot ambient conditions or (2) Level B or C

protection is worn during moderate or hot ambient conditions.

All areas will be cleared for drilling by the use of an
electromagnetometer prior to drilling. There are no known
underground utilities in the areas where new monitoring wells will
* be installed; however, this will be verified prior to invasive

activities in the developed portions of the site.




Biological - Sitg hazard for biological agents; flora and fauna, at this site is

-expected to be low.

Chemical - Classes of potential and known chemical hazards at this site

include:

o Corrosive,

o Ignitable,
o Volatile,

° Toxic, and

e Explosive.

A breakdown by groups of the specific chemicals previously identified or potentially on
the site is listed below. The tables in Attachment B list the chemicals anticipated in each area.
These tables, in conjunction with Table 3, Section II, will provide guidance for field levels of

. protection and activiﬁe#.
Volatiles ~ - Benzene
Chlorobenzene
Chloroform
Trans 1,2-Dichloroethylene
- 1,1-Dichloi'oethane

Dichlorodiethyl Sulfide (Mustard Gas)

10




Metals

Inorganics

Explosives

Ethylbenzene

Methylene Chloride

Tetrachloroethylene
Toluene
Trichloroethylene

Xylenes

Arsenic
Barium
Chromium
Cadmium
Lead
Mercury
Silver

Red fuming Nitric Acid

' 2,4,6-Trinitrotoluene (TNT)

Tetryl
HMX

RDX

- 1,3,5-TNB

11




VIL

A.

Othér -

Po;assium Cyanide (KCN)

Pol'y Nuclear Aromatics (PNASs)

Polychlorinated Biphenyls (PCBs)

EMERGENCY CONTACTS AND PROCEDURES

Emergency Contacts

To be established and posted on site:

Contact
Police
Fire

Ambulance

Hospital:

Dames & Moore

D&M Project Manager
Chicago Office Safety
Coordinator

Regional H&S Manager
(H&S Plan Oversight)

Person
City
City

Clara Barton

- First Aid Squad

JFK Medical Center

- James Street

Edison, NJ 08818
William Klaassens

Denny Totzke

Tom Covilli, CIH

12

Number
(201) 287-0700

. (201) 287-0100

Through Police
Emergency

(201) 321-7000
For Information
and Directions

(708) 202-0707

(708) 202-0707

(913) 677-1490



B.  Location of Site Resources

Water Supply: To be established on site; city service
C. Emergency Route to Hospital

Garden State Parkway, Exit 131. Go south on Route 27 1% miles to James. Turn right
on James % mile to JFK Medical Center on left. These directions will be established prior to
site activities, posted on site, and discussed in the site safety briefing. Site individuals will

familiarize themselves with the area (see Figure 1). A local Raritan-area drawing will be posted

on site with work areas delineated.

13
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Special Articles to be Taken Into Field

1.  First Aid Kit

2. Organics Surveillance Device (PID)

3.  Explosimeter/Methane Meter

4, Magnetometer (UXS8B International)

S. Personal Air Sampling Pumps with Cyanide, Benzene, chloroform and Methylene
Chloride indicators (tubes or filters)

6. M-18 (US Army issue) Test Kits for Mustard Gas (UXB International)

7. . ANSI-approved eye wash kit.

Emergency Procedures

In the event that an emergency develops on site, the procedures delineated herein are to

be followed immediately. Emergency conditions are considered to exist if:

® - Any member of the field crew is involved in an accident or experiences any

adverse effects.or symptoms of exposure while on site.

] A condition is discovered that suggests the existence of a situation more

hazardous than anticipated.

15




In the event that any field crew member experiences any adverse effects or

symptoms of exposure while on site, the field crew shall immediately halt work

- and evacuate the area. The incident shall immediately be reported to the SSO and

the Regional Health and Safety Manéger. If the symptoms persist after leaving
the site, the SSO shall contact the JFK Medical Center for advice and assistance.
If the symptoms are severe, the SSO shall immediately contact the emergency
number listed above and prepare the individual for evacuation to the hospital.

Under no circumstances is the individual to be left unattended at the site.

After the affected individual has been properly treated, the SSO shall contact the

Dames & Moore Project Manager and make a report of the incident. The SSO

‘shall then investigate the incident to determine the probable cause. The

investigation shall include discussions with the affected individual and other
individuals at the site, and a reconnaissance of the area. Level B protection shall
be required for the reconnaissance; under no circumstances will this

reconnaissance be conducted by a single individual.

The results of the investigation shall be reported to the Project Manager. After

discussions with a certified industrial hygienist and other appropriate individuals,

~ an amended Health and Safety Plan will be prepared and discussed with the

USACE. After agreement has been reached with the USACE, the amended

Health and Safety Plan will be implemented.

16




In the event of an accident, the injured party shall be made as comfortable as
possible and protebted from the weather. In the event of a minor accident (i.e.,
small cuts or abrasions), appropriate medical attention shall be provided from the
on-site medical kit. Major accidenfs involving loss of consciousness, severe
bleeding, or broken bones require immediate notification to the local emergency

system. - Under no circumstance is the affected individual to be left unattended.

In all cases of major adcide_nts the SSO or other site personnel shall provide

emergency medical assistance to stop the flow of blood from a wound, and '
decrease the probability of shock; the SSO shall be certified in the use of first

aid.

All major accidents will require evacuation to the local emergency medical facility

in Raritan, New Jersey.

After the affected individual is properly treated, the SSO shall complete the
Accident Report Form for submittal to the Project Manager, with a copy to the
Dames & Moore Regional Health and Safety Program office. The Project
Manager shall ensure that follow-up action is taken to correct the situation that

caused the accident.

In the .event of a fire, the fire department will be contacted by using the

emergency number listed above.

17




VIII. SITE SAFETY WORK PLAN

Field Briefings and Worker Awareness

Prior to the start of the site work, the SSO will conduct an On-Site Safety Briefing. This
meeting will be repeated as necessary to accommodate new arrivals, changes in the work
plan, or amendments to the Health and Safety Plan. At each meeting, an On-Site Safety

Briefing Form (Section X) will be completed. All on-site individuals will be provided

- with and will be expected to read this Site-Specific Health and Safety Plan prior to

starting on site activities. In addition, individuals working on this project must complete

the Plan Acceptance Form (Section X).

Visitors to the site will be provided with the Health and Safety Plan; will be briefed
individually; and also will be expected to complete the Plan Acceptance Form. All

visitors will be expected to comply with the provisions of the Health and Safety Plan for

-+ the well-being of all.

- Following initial site reconnaissance and exposure surveillance, exclusion zones will be

. established both physically and on posted site maps.

18



B.

Air monitoring will be conducted for the hazards presented in Table 1. Equipment
necessary for exposure monitoring at this site includes organic surveillance devices (PID)
and toxic air samplers for cyanide and benzene. The types of monitoring instruments
specified by the hazard and the action levels to upgrade personnel protection are shown
in Table 3. All monitoring equipment will be maintained following procedures outlined

in the Dames & Moore Standard Operating Manual for Monitoring Equipment.

The PID is selected because it can detect most of the volatile organic compounds and

'some inorganic compounds. Additionally, a PID does not detect methane gas, so it will

not be affected by the existence of methane gas in organic soils such as topsoils or peat.
Calibration and maintenance of the monitoring equipment will be in accordance with the

manufacturer’s recommendations} the PID will be-calibrated daily.

Dames & Moore will obtain a background level for organic vapors before beginning any

drilling or sampling activities; this background level shall be obtained at the boring or
- ~sampling location. During drilling and sampling activities, additional readings will be
- obtained from auger cuttings, the borehole, and the breathing zone. Records of all

- measurements will be noted in the field log book.

19



Personnel protection requirements (i.e., the need for respiratory protection) will be based

on sustained readings (as determined by the SSO) of the surveillance devices and visual

observations. Refer to Table 3 for action levels and Table 4 for the equipment gear

needed for various levels of protection.

The ambient air and the boreholes also will be monitored periodically with an MSA
Model 2A or 53 explosimeter. This instrument is used primarily to determine if the

atmosphere contains vapors or gases in sufficient quantities to be explosive. If the

- instrument registers more than 25 percent of the lower explosive limit, the area will be

evacuated.

All site personnel will remember that the absencé of organic vapors does not indicate the
absence of contamination; the majority of the contaminants, previously detected at the
site are not volatilized easily. Appropriate precautions are required to prevent inhalation
of, ingestion of, or skin contact with contaminated dust particles. If dusty conditions
are encountered, respirators with high-efficiency dust filters will be used while drilling

for the installation of monitoring wells, or obtaining soil samples. Because of conditions

- at the site (including a high ground water. table in much of the site, and the types of soil

noted during the site reconnaissance) dusty conditions caused by the investigation are

considered unlikely.

20



The level of protection needed to perform work on site will begin in Level D*, but may
be upgraded if conditions warrant, as described in Table 3. The appropriate dress for

Level D* and Level C protection is described in Table 4.
Respiratory Protection
If air-purifying respirators- are authorized, combination organic vapor/dust/acid mist

cartridges are appropriate for use with the anticipated substances and concentrations.

Refer to Table 3 for conditions that warrant the donning of respirators.

- All personnel working in the field have been trained properly, fit tested, and declared fit

- for respirator use.

Work Limitations
In general, field work will be: conducted during 'daylight hours only.- At least two

personnel will -be in the field at all times. The SPM or SSO must grant special

permission for any field activities conducted beyond daylight hours.

21
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Training

All site personnel currently are enrolled in _the Dames & Moore continuous training
program in accordance with 29 CFR 1910. 120. Individuals working on this site have
completed an approved 40-hour Hazardous Waste Site Operations Course. In addition,
each worker must complete annual, 8-hour refresher courses and an 8-hour Supervisor’s
Course. Dames & Moore field staff are current in first aid and CPR requirements.
Dames & Moore employee records are on file in the employees’ home office. The SSO
will conduct site specific training and safety meetings (weekly) and maintain a log of the

meetings.
Medical Surveillance Program

Each site worker must be designated as physically fit-for-duty, as evidenced by the

successful completion of the authorized Dames & Moore physical examination.

All Dames & Moore field employees participate in a medical surveillance program which
includes entry-, annual-, and exit medical examinations. Records of these exams, as well
as exposure -histories, are maintained at the Dames & Moore Health Group in
Denver, Colorado. This program is under the overall direction of Dr. Gary Krieger,

M.D., a board-certified occupational health physician.

22



Heat stress can be a problem if site activities are required to be performed in Level C-
or Level B protection. Dames & Moore follows the guidelines set forth in the three-
agency document, "Occupational Safety and Health Guidance Manual for Hazardous
Waste Site Activities,” DHHS (NIOSH) Publication No. 85-115. All Dames & Moore
personnel working on the site have a copy of this document; additionally, a copy of this

document will be present at the site.

DECONTAMINATION PROCEDURES

Establishment of Decontamination Zones and Stations

Personnel will follow the standard decontamination procedures outlined below.

1. - Locate a decontamination area.

2. Establish a personnel decontamination station consisting.of a basin with soapy

+ water, a rinse basin with plain water, and a can with a plastic bag.

3. Proceed through the appropriate contamination reduction sequence, as described

below, upon leaving the area of contamination.

23



Wash and rinsg boots.

procedures.

Station 1:

Maximum M res for

Segregated Equipment

Drop

2%

1.

Remove outer gloves and discard in plastic bag.

Remove disposable suit and discard in plastic bag.

Leave all protective gear on site during lunch break following decontamination

Decontamination

- Deposit equipment used on site

(tools, sampling devices and
containers, monitoring instruments,
radios, clipboards, etc.) on plastic
drop cloths or in different containers

with plastic liners. Segregation at

- the drop reduces the probability of

cross-contamination.  During hot
weather operations, a cool-down
station may be set up within this

area.



Station 2:

Station 3:

Station 4:

Station 5:

Station 6:

Station 7;

Boot Cover and

Glove Wash

Boot Cover and

Glove Rinse

Tape Removal

Boot Cover Removal

Outer Glove Removal

Suit, Glove, and

Boot Wash

25

Scrub outer boot covers and gloves
with decon solution of detergent and

water.

Rinse off decon solution from Station

2 using copious amounts of water.

Remove tape around boots and
gloves and deposit in container with

plastic liner.

Remove boot covers and deposit in

container with plastic liner.

Remove outer gloves and deposit in

container with plastic liner.

Wash splash suit, gloves, and safety
boots. Scrub with long-handle scrub

brush and decon solution.



Station 8:

Station 9:

Station 10: ..

Station 11;

Station 12:

Station 13:

Suit, Glove, and

Boot Rmse

Canister or Mask Change

Safety Boot Removal

Splash Suit Removal

Inner Glove Wash

Inngr Glove Rinse

26

9.

10.

12.

Rinse off decon solution using water.

Repeat as many times as necessary.

Perform last step in the
decontamination procedure  (if
worker is leaving exclusion zone to
change canister or mask). Worker’s
canister is exchanged, new outer
gloves and boot covers donned, and

joints taped; worker returns to duty.

Remove safety boots and deposit in

container with plastic liner.

Remove splash suit with assistance

of helper. Deposit in container with

plastic liner.

Wash inner gloves with decon

solution.

Rinse inner gloves with water.



Station 14:

Station 15:

Station 16:

Station 17:

Face Piece Removal 14,

Inner Glove Removal 15.

Inner Clothing Removal  16.

Field Wash 17.

27

Remove face piece. Deposit in

~container with plastic liner. Avoid

touching face with fingers.

Remove inner gloves and deposit in

lined container.

Remove clothing soaking with
perspiration and place in lined
container. Do not wear inner
clothing off site since there is a
possibility that small amounts of
contaminants might have been
transferred when removing the

disposable coveralls.

Shower if highly toxic, skin-
corrosive, or skin-absorbable
materials are known or suspected to
be present. Wash hands and face if

shower is not available.



Station 18:

Redress

28

18.

Put on clean clothes.



PROCESS DECON PROCEDURES

MAXIMUM DECONTAMINATION LAYOUT

LEVEL C PROTECTION

EXCLUSION
ZONE Boot Cover
Outer Glove Tape &

Removal Removal Glove Wash Segregated
. Equipment
Drop

Boot Cover Boot Cover &
Removal _Glove Rinse

HOTLINE s

Suit/Safety Boot
Wash

Canister or

Mask Change

and Redress - Boot Cover/
Outer Gloves

Suit/Safety Boot
Rinse

Safety Boot
Removal

Splash Suit
Removal

' CONTAMINATION
REDUCTION
ZONE

Inner Glove
Wash

Inner Glove
Rinse

Face Piece
Removal

Inner Glove
Removal

| o o ‘A lnner(_:lothing
N | Removal .~ ... CONTAMINATION

v " CONTROL LINE =
Wash @ @ Redress

SUPPORT
ZONE




PROCESS DECON PROCEDURES

' 3

MINIMUM DECONTAMINATION LAYOUT

LEVEL C PROTECTION

Redress: Boot Covers
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Minimal Decontamination

Less extensive procedures for decontamination can be established SPM/SSO after
discussion with the CIH when the type and degree of contamination becomes known or the
potential for transfer is judged to be minimal. These procedures generally involve one or two

washdowns only. The layout for a minimal decontamination operation is shown in the attached
diagram.

Emergency Decontamination

In the event a worker is involved in an accident and injured, emergency decontamination -

procedures will be executed and medical attention obtained immediately.

Portable wash stations and eye wash will be available in the event a worker becomes

contaminated with an extremely toxic or corrosive material.

'Closure of the Personnel Decontamination Station

All disposable clothing and plastic sheeting used during the operation will be double-
bagged and contained on site prior to removal to an approved off-site disposal facility. Decon
and rinse solution will be contained on site prior to disposal as stated in Section 13.0 of the

Work Plan. Reusable rubber clothing will be dried and prepared for future use. If
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contamination of non-disposable clothing has occurred, the item will be discarded. . Cloth items

will be bagged and removed from the site for final cleaning. All wash tubs, pail containers,

etc., will be thoroughly washed, rinsed, and dried prior to removal from the site.

B.

Personal Hygiene
For Personnel Breaks-(Rest Breaks)

It is anticipated that personnel breaks will be conducted adjacent to but out of the work
area. - Personnel at the site shall remove outer boots and place them in a plastic bag
(these boots may be reworn if not torn). Remove all gloves and place them in a plastic
bag. During the break, team members. should avoid touching potentially contaminated

objects such as their coveralls. Smoking and eating are specifically prohibited during

- these rest breaks.

For Leaving the Site Area rin nch Break or When Closing the Personnel
Decon Station at the End of the Day)

Wash boots in Alconox® and water, rinse, and dry with paper towels. Alternately, wear
disposal over-boots when on site, remove, and place in a plastic bag for reuse or
disposal. If disposable boots or gloves are to be reused, they must be decontaminated

first by washing with Alconox® and water. Remove coveralls (Tyvek® suits) and gloves;
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place in a plastic bag for disposal. As soon as possible, thoroughly wash hands, face,
and other exposed pox_'_tio;ls of the body with soap and water. Because of the nature of
the known contaminants at the site, the primary means of absorption are through
ingestion (i.e., deposited on food by hand ‘contact), skin contact, or respiration; the
importance of thoroughly washing exposed skin areas cannot be over-emphasized.
Shower and shampoo as soon as possible at the end of the day. All clothing worn at the
site, including jackets and hats, should be laundered before wearing for any activities
outside the project. If respiratory protection is required, respirators should be cleaned

and sanitized at least once a day.

Equipment

. All sampling equipment will be decontaminated prior to use, between samples, and at the

end of the sampling activities to avoid cross-contamination, and to decrease personnel
contact with contaminated material and the probability of removing contamination from

the site. The details of decontamination can be found in the Work Plan and Chemical

. Data Acquisition Plan.

It is the responsibility of the SSO to ensure that all equipment leaving the site has been
decontaminated properly. Documentation of decontamination must be made in the field

1og book that will become part of the permanent project file. The equipment number or
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description must be written in the field log book when the equipment leaves the site,

along with a notation that specified decontamination procedures have been followed.

Vehicle decontamination will be limited to steam-cleaning of all soil contact surfaces
. (tires, pads, augers, etc.). Decontamination of the drill rig will be done prior to moving

the rig to another boring location.

The decontamination wastes generated by cleaning the vehicles will be disposed of as

. stated in Section 13.0 of the Work Plan.
ntamination of Air Monitorin ipment

Careful handling of air monitoring equipment should prevent its contamination. If site
conditions/activities are -such that air monitoring instrumentation ‘may become
contaminated, the equipment will be placed in a clear plastic bag which is taped around
the instrument. Openings will be made in the bag for éample intake. If, however,
equipment becomes contaminated with substances that cannot be removed by normal
decontamination procedures, an analytical . chemist will be contacted to assist in

developing a decontamination procedure.



Di 1 of Decontamination and Other W

All disposable clothing and other wastes generated during decontamination other than
decontamination fluids (refer to Section 13.0 of the Work Plan) will be put into 55-gallon
drums; the drums will be fully-opening with a top cover bung (type 17E/H). The drums
will be filled partially or completely, depending upon the difficulty of transporting them
from the work site. All containers will be numbered and clearly labeled with the
boring/well number and date of filling. The mixing of solid and liquid wastes will be
avoided. The containers will be stored at the site for disposal when the analyses of the

samples have been obtained.

A standard packet of health and safety forms will be supplied to the SPM/SSO. These

forms include:

FORM - TO BE COMPLETED BY
1. Site Safety Briefing . The SPM/SSO
2. Plan Acceptance B - All D&M employees working on this site
3. Plan Feedback ' SPM/SSO and any other on-site
employee who wishes to do so
4, Accident Report SPM/SSO
S. Exposure History All site personnel
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6.  Daily Instrument SPM/SSO or user
Calibration

7. Air Monitoring Log Assigned field personnel

8. Amendments to the SPM/SSO and approved by the Corporate
Site-Specific Health and Certified Industrial Hygientist
Safety Plan

XI. TABLES

Table 1 Exposure Limits and Recognition Qualities

Table 2 Acute and Chronic Effects and First Aid Treatment

Table 3 Hazard Monitoring Methods, Action Levels, and Protective Measures

Table 4 " Protective Equipment for On-Site Activities

- [d:\...\job\19577006\army0423.hs]
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TABLE 1

EXPOSURE LIMITS AND RECOGNITION QUALITIES

RECOGNITION QUALITIES ODOR WARNING IONIZATION
_ ) CONCENTRATION POTENTIAL
ODOR STATE m) V)
Volatiles:
Benzene 10>ppm © Ca Colorless Aromatic Liquid 1.5-5 137 1925 9.25
Ethylbenzene 100 ppm 2000 ppm Colorless Aromatic Liquid 4.7-50 1.00 6.70 8.76 "
Toluene 200 ppm 2000 ppm- Colorless Aromatic Liquid .17-40 1.37 18.82 8.82
Xylene 100 ppm 1000 ppm Colorless Aromatic Liquid 1-1.5 1.16 ~ 8.56 8.50 ||
Methylene Chloride 100 ppm’ Ca Colorless " Sweet Liquid 100 ppm 12.0 19.0 11.35
_1,2-Dichloroethylene 200 ppm 4000 ppm Colo-rless Acrid Liquid 1 5.6 12.8 9.65 ’I
1,1-Dichloroethane 100 ppm 4000 ppm Colorless Chloroform Oily 120 5.6 - 11.06
Chloroform 2 ppm Ca Colorless Pleasant Liquid 50 - . 11.42 "
Chlorobenzene 75 ppm 2400 ppm ’C<.>lorless Almond Liquid 60 13 9.6 9.07
‘l Tetrachloroethylene 25 ppm Ca(500 ppm) Colorless Chloroform Liquid 5 - - 9.32
Trichloroethylene 25 ppm Ca(1000 ppm) Colorless Chloroform Liquid 21 8 10.5 9.45
" Dichlorodicthyl-Sulfide Lowest Possible Ca Pale Yellow Pungent Oily .19 - - -
(Mustard Gas) Exposure )
Metals: "
Arsenic 10 mg/m?® “Ca Viriable Varible Solid - - - - "
Barium 5 mg/m 250 mg/m® Variable Variable Solid - . . -
[ cadmivm 5 mg/m® Ca Variable Varisbls Solid - - - -
|| Chromium 1 mg/m® 500 mg/m* Variable Variable Solid - - - - !
Lead .1 mg/m® Minimim Variable “Variable Solid - - - - ||
|| Mercury s mg/m® (skin) 28 mg/m® Silver-White 0&0r|css Liquid - - - -
Silver 1 mg/n? . - White - Solid - - - - II
Inorganics:
Nitric Acid (Red Fuming) 2 ppm 100 ppm Red/Yellow Acrid Liquid 1 - - 11.95 “




<

'TABLE 1 (Continued)

EXPOSURE LIMITS AND RECOGNITION QUALITIES

— -
~ RECOGNITION QUALITIES ODOR WARNING IONIZATION
CONCENTRATION POTENTIAL
STATE (ppm)
Polychiorinated Biphenyls (PCBs):
Aroclor 1242 1 mg/m® Ca Yellow to Mild Viscous Liquid - - - ‘ -
. Brown Hydrocarbon
Aroclor 1254 ‘ .5 mg/m® Ca Yellow Mild Viscous Liquid - - - -
i Hydrocarbon
PolyNuclear Aromatics (PNAs)
Benzo (a) anthracene “
- Benzo (b) fluoranthene .
|| Fluoranthene ‘ :
 Benzo (a) pyrene .2 mg/m® . Ca Variable Variable Solids Naphtha - ; - -
. Indeno (1,2,3-cd) pyrene )
Pyrene :
Phenanthrene
Chrysene
“ Explosives
" 2,4,6-Trinitrotoluene (TNT) .5 mg/m’ - Pale Yellow Odorléss i Solid - - - 10.6
Tetryl 1.5 mg/m’ - Yellow " Odorless ; Solid a - ’ - - -
HMX - T . s ' - : - - - - -
RDX . - : - . : - - - - -
1,3,5-TNB - I - - - - - - - -
Toxic Gas:
Potassium Cyanide I 5 mg/m® 50 mg/m* White Almond Solid - - - -
LI OSHA permissible exposure limit or American Conference of Governments! Industrial Hygienists (ACGIH)

Threshold Limit Value - Timo Weighted Average (TWA)

b Immediately dangerous to life or health
° Lower explosive limit

s Upper explosive limit

* To be treated as a carcinogen

NOTE: The odor warning concentrations given are generally odor thresholds with irritation thresholds given in parentheses
[4:\...\jobA 19577004 \army0429. 11}



COMPOUND

TABLE 2

ACUTE AND CHRONIC EFFECTS

SYMPTOMS OF OVEREXPOSURE AND FIRST AID TREATMENT

Benzene Irritation to eyes; nose; respiratory systems; Eye: Irrigate immediately
giddiness; headache; nausea; staggered gait; . Skin: Soap wash promptly
| fatigue; anorexia; lassitude; dermatitis; bone Inhalation: Artificial respiration :
marrow depressant/depression; abdominal pain; Ingestion: Medical attention immediately;
(carcinogenic) DO NOT INDUCE VOMITING
I Ethylbenzene Irritation to eyes, mucous membranes; headache; Eye: Irrigate immediately
I dermatms, narcosis; coma Skin: Soap wash promptly
: o Inhalation: Artificial respiration
Ingestion: Medical attention immediately
Toluene Fatigue; weakness; confusion; euphoria; dizziness; | Eye: Irrigate immediately
headache; dilated pupils; lacrimation; nervousness; | Skin: Soap wash promptly
muscle fatigue; insomnia; paresis; dermatitis; Inhalation: Move to fresh air
photophobia : ~ : Ingestion: Medical attention immediately;
. DO NOT INDUCE VOMITING
Xylene Dizziness; excitement; drowsiness; incoordination; | Eye: Irrigate immediately
staggering gait; irritation of eyes, nose, throat; Skin: Soap wash promptly

corneal vacuolization; anorexia; nausea; vomiting;
abdominal pain; dermatitis

Inhalation: Move to fresh air
Ingestion: Medical attention immediately;
DO NOT INDUCE VOMITING




" TABLE 2 - Continued ‘

COMPOUND | SYMPTOMS OF OVEREXPOSURE

Page 2 of 4

Ingestion:

Medical attention immediately

Methylene Chloride Fatigue; weakness; drowsiness; lightheadedness; Eye: Irrigate immediately
: tingling; numb limbs; nausea; irritated eyes and Skin: Soap wash promptly
skin; vertigo; worsen angina; skin; CUS; eyes; Inhalation: Artificial respiration
CNS Ingestion: Medical attention immediately
Chloroform Dizziness; dullness; nausea; disorientation; Eye: Irrigate immediately
headache; fatigue; irritation to eyes and skin; Skin: Soap wash promptly
fainting Inhalation: Artificial respiration
Ingestion: Medical attention immediately
Chlorobenzene Irritated skin, eyes and nose; drowsiness; Eye: Irrigate immediately
incoherence Skin: Soap wash promptly
I Inhalation: Artificial respiration
Ingestion: Medical attention immediately
1,1-dichloroethane | Central nervous system depression; skin irritation; | Eye: Irrigate immediately
liver and kidney damage Skin: Soap wash promptly
Inhalation: Artificial respiration
" Ingestion: Medical attention immediately
1,2-dichloroethylene Irritated eyes and respiratory. systcm, depression; Eye: Irrigate immediately
. oentral nervous system ' Skin: Soap wash promptly
' Inhalation: Artificial respiration
Ingestion: Medical attention immediately
Tetrachloroethylene Irritation to eyes, nose, and throat; nausea; flush Eye: Irrigate immediately
face and neck; vertigo; dizziness; incoherence; Skin: Soap wash promptly
headaches Inhalation: Artificial respiration




Trichloroethylene |

" TABLE 2 - Continued

Headaches; vertigo; visual distortion; tremors;
nausea; vomiting; irritation to eyes; dermatitis

Page 3 of 4

SYMPTOMS OF OVEREXPOSURE FIRST AID TREATMENT ,

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration

anemia, fainting; coughing; nausea; vomiting;
headache - _ .

Inhalation: Artificial respiration

Ingestion: Medical attention immediately
Dichlorodiethyl Sulfide | Eye, skin, and lung irritation; pulmonary leasions; | Eye: Irrigate immediately
(Mustard Gas) cardiovascular damage; gastric discomfort | Skin: Soap wash promptly
' o Inhalation: Artificial respiration
Ingestion: Medical attention immediately
2,4,6-Trinitrotoluene Liver damage; jaundice; sneezing; coughing; sore Eye: Irrigate immediately
Il (TNT) throat; muscle pain; sensitive skin; anemia; - Skin: Soap wash promptly
cardiovascular irregularities Inhalation: Artificial respiration
Ingestion: Medical attention immediately
= I
Tetryl Sensitive skin; itching, sneezing, nasal irritation; ~Eye: Irrigate immediately !
Skin: Soap wash promptly

{| Potassium Cyanide

Asphyxiation; weakness; headache; confusion;
nausea; vomiting; irregular breathing rate; irritated
eyes and skin; gasping for breath; death

Ingestion: Medical attention immediately
Eye: Irrigate immediately
Skin: Soap wash promptly

Inhalation: Artificial respiration
Ingestion: Medical attention immediately




TABLE 2 - Continued

Page 4 of 4
YMPTOMS OF OVEREXPOSURE
Nitric Acid Irritated eyes, mucus membranes and skin; Eye: Irrigate immediately
bronchitis and dental erosion-- v Skin: Soap wash promptly
L L Inhalation: Artificial respiration
Ingestion: Medical attention immediately

PNAs | Dizziness; nausea; irritated nose and respiratory | Eye: Irrigate immediately
tract; burning membranes; vomiting; bronchial Skin: Soap wash promptly
spasms; burning skin; dermatitis; weak pulse Inhalation: Artificial respiration

- Ingestion: Medical attention
Metals Tight chest; coughing; chills; muscle aches; Eye: Irrigate immediately
diarrhea; muscle spasms; slow pulse; irritated and Skin: Soap wash promptly
burning eyes and skin Inhalation: Artificial respiration.

Ingestion: Medical attention
PCBs Dermatitis; chlorine; blurred vision; nausea; Eyé: Irrigate immediately
vomiting; diarrhea; headache Skin: Soap wash promptly
Inhalation: Artificial respiration

Ingestion: Medical attention

[d:\...\job\1957700\army0423.2]



TABLE 3

HAZARD MONITORING METHODS, ACTION LEVELS,

AND PROTECTIVE MEASURES
. HAZARD MONITORING ACTION LEVEL PROTE MONITORING
METHOD MEASURES SCHEDULE
Toxic Vapors PID (10.6 EV Lanip) (1) Mcasurable Above Level D+ (see Table 4) ¢ Continue drilling with
Background Based on Continuous monitoring/
Judgement of SSO up to 50ppm every sample retrieved
: and
Detector Tubes:
Benzene < lppm
Chloroform < 1ppm
Methylene Chloride < 25 ppm
PID (10.6 EV Lamp) Measurable Above Background | Don full-face respirator # Continue drilling with
. Based on Judgement of SSO with organic vapor -Continuous monitoring/
50 ppm to 100 ppm and cartridge and high- every sample retrieved
Detector Tubes: . efficiency dust and mist
Benzene < 10 ppm filters
Chloroform < 10 ppm Level C (see Table 4)
Methyléne Chloride < 25 ppm
PID (10.6 EV Lamp) Measurable Above Background | STOP WORK ¢ Level C protection will be
. Based on Judgement of SSO EVACUATE AREA required to continue work
> 100 ppm or NOTIFY PROJECT under these conditions
MANAGER
Detector Tubes:
Benzene > 10 ppm
Chloroform > 10 ppm
‘Methylene Chloride > 25 ppm
Toxic Dust Visual Observation - Dusty Conditions . **Don full-face respirator
PCBs; PNAs; - with organic vapor
Metals cartridge and high-
efficiency dust and mist
filters
Explosive Explosimeter 0-10% LEL Continue drilling ¢ Continue monitoring bore
Atmosphere bole every 10 minutes/every
(gasecous) sample retrieved
10% to 25% Continue drilling ¢ Continuous monitoring/
. every sample retrieved
> 25% LEL EVACUATE AREA
EXPLOSION HAZARD
NOTIFY PROJECT
MANAGER
Cyanide Cyanide detector tubes < 2 mg/m’ Continue working in ¢ Monitor every 15 minutes
(Area 5) Level D : and every sample retrieved
Cyanide detector tubes > 2 mg/m’ Level B protection is o Notify Project Director
required and cease site work, vacate
area
Mustard Gas M-18 test kits Measurable above background ® Vacate area immediately,
notify Project Director and
Army Corps
NOTES:

1) The above action levels are not solely based on the criteria for selecting levels of protection by the 1984 EPA Standard Operating Procedures,

but also on the professional judgement and experience of the On-Site Safety Officer (0SSO).
Super windy or dusty conditions exist. The area should be hosed down to try to minimize the potential for the inhalation of contaminated dust.
If encountered in a boring hole or monitoring well, purge boring or well with nitrogen until safe levels (< 10% LEL) are obtained. If 25% LEL

persists, abandon boring and evacuate area temporarily. After at lcast 1/2 hour, re-approach borehole from an upwind direction while continuously
monitoring well explosimeter. If levels are still unsafe, backfill hole and abandon.

... b\ 195 7700 mreny0423.13]



TABLE 4
PROTECTIVE EQUIPMENT FOR ON-SITE ACTIVITIES

Drilling and Sampling

D+

¢ Hard hat

® Goggles or splash shield

® Steel-toed rubber boots or steel-toed boots with
chemical resistant booties

| © Outer gloves (Nitrile) and inner (latex) gloves

® Joints between gloves,. boots, hood and suit must be
taped

: ACTIVITY LE PROTECTIVE EQUIPMENT
M

Drﬂﬁng and Sampling

Same as above plus:

¢ Tyvek suits properly fitted and taped

¢ Full-face respirator with organic vapor cartridge/high
efficiency dust and acid mist filters

All work in Area 5

c+

¢ Same as C with Syranek suit in place of Tyvec

Drilling and Sampling

® Same as C or C*; however, SCBA required with
escape pacs

The selection of protective equipment can be modified for various field .activities based on the professional
experience and judgement of the On Site Safety Officer (0SSO).

[d:\....\job\ 195 77004\ermy0423.14]
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Former Raritan Arsenal,
Unexploded Ordnance (UX0)

Safety Plan Supplement

1. INTRODUCTION

UXB International, Inc. (UXB) has developed this Health
and Safety Plan Supplement for Dames and Moore (D&M)

for the
purpose of conducting Unexploded Ordnance (UXO0)
reconnaissance during intrusive and non-intrusive
investigations within the boundaries of Former Raritan

Arsenal, Edison, New Jersey.  The following pages of this
supplement are developed to address Procedures, and safety
protocols for investigations in potential UXO areas.

**7’:********************************************************x*

-~ oo WARNING ..

Former Raritan Arsenal, Area %5 is a disposal site for
Military Chemical Surety Materials and Agent.

This UXO safety Supplement does not authorize chemical
ordnance investigations. ' '

Operxations by UXB within the boundaries of Area #5 ares not
authorized by this Safety Supplement.

IZ a chemical agent item is encountered on the Arsenal at any
time, withdraw upwind from the location, secure the sits arnd
notify the U.S. Army Corp of Engineer Representative.

WARNING

**w***************************************************w***r'x"k



1.1 PERSONNEL

Resumes and Certificates for the following personnel are
provided in section four. UXB personnel for this project are
all graduates of the U.s. Naval School of Explosive Ordnance
Disposal, Indian Head, Maryland. UXB team personnel are all
honorably discharged military members and have never been de-
certified under the military Personal Reliability Program.
UXB personnel are all graduates of Hazardous Waste and
Emergency Response Operations training in accordance with
Code of Federal Regulations (CFR) Part 29, Section 1910.120
and are enrolled in a medical surveillance program.

The following personnel meet and exceed the minimum-
requirements listed in the statement of work.

UXB UXO Site Supervisor - Mr. David Dyess
UXB UXO Specialist 'rﬁi.upanlstephens.” o
UXB UXO Specialist K Mr. Bruce Moe

1.2° PERSONNEL ASSIGNMENTS

The U.S. Army Corps of Engineers (USACE) requires two UXO
Technicians for UXO field operations where intrusive
investigations will take place. This supplement recognizes
the two man toncept for each intrusive procedure addressead.

a. SITE SUPERVISOR - Th
overall responsibility for
performance while on site.
complying with the pProcedure ' d in the
D&M Health and Safety Plan and this supplement. THE UX3SS
Coordinates field tasks and

: schedules with the D&M Project
Manager (PM) on a daily basis.

e UXB Site Supervisor (UXBSS) has
UXB personnel and their



The UXBSS receives guidance and instructions. from D&M. M
for site actions to exclude UXO operational safety. The UX23SS
will coordinate site activities .from.
maintain a radio link with the D&M Safety Officer (SO). The
UXBSS is dedicated to the project during UXO operational

tasks. The UXBSS is responsible for determining the final -
- hazard assessment on ‘all:UXO.encountered. .. . . -

b. UXO TECHNICIANS - . TWO UXO qualified personnel
responsible for safely conducting escort and intrusive
operations as assigned by the UXBSS.

This UXB two-person team can safely support one intrusive '
investigationfand”twc'ﬁdnEiﬁtiusive activities. < Each = " v.c

additional intrusive investi

gation will require an additional
two man team.

1.3 PERSONAL PROTECTION EQUIPMENT

Personal Protection EQuipmentT(PPE)"fdf'UkB'péﬁsbﬁhel is
Level D during UXO search and escort. Upgrade is required to
a modified or higher level .of protection through field

monitoring results or site specific guidance of the Health
. Safety Plan. .- . . .. , : L

1.4 EQUIPMENT C L e

The following major equipment items will be. required
during the investigation. phase:

EQUIPMENT e ——... NUMBER

White’s Eagle II Metal Detector

1
Foerstar Ferex Ordnance Locator 1
ZO0R/Survey Kit 1
Trucks P/U 1/2 ton 2
Motorola HT-90 Portable Radios 4
Cellular Telephon 1
Level D PPE ' Multiple

the D&M Command Post and -

. : .
HE I BN I B BN B B B B B .
A I b BN B s ..



the above methods. Entails.visually:observing_the;areaS'

specific operation to "be "conducted- (e:g. well installation, -

2.0 TECHNICAL APPROACH

There are two basic methods of search for an area

suspected of unexploded ordnance (UX0) contamination.

These
methods are:

a. GECPHYSICAL SEARCH - Using magnetometers or metal

detectors to examine thePSurface;and_subsurface‘area.in-a
non-intrusive manner. . ’ :

b. VISUAL SEARCH - Usually:conducted simultaneously with-

being searched to locate ordnance-on the surface or surface
indications of the presence of subsurface ordnance (e.qg.
pProjectile entry holes or burial trenches).

The two survey methods described above .will be_used. alone . :
or in combination to conduct..investigations depending on the

shallow soil samplingzand.escort) . roumm i oier mme A me—m e

S e el i bt cmama. e tom v on v b

2.1 GEOPHYSICAL SEARCH ~— "~ '~ -

USACE requires that two distinct methods of geophysical-
survey be conducted. ~The-Foerster-Ferex Ordnance=Locator ----
will be used, in conjunction with the White!/s _commercial.. . .__. .
metal detector, for all,subsurface.geophysical surveys. .The
following are descriptions of these two electronic detactors:

a. Foerster Ferex Electromagnetic Detector - The
Ister Ferex Ordnance- Locator is.the most.recent.mili
roved locator and is in use by the U.S. Military EOD
sorces, designated the MK 26 Ordnance Locator, for detescting
subsurface ordnance items. The locator is a hand-held unis
and uses 2 flux-gate magnetometers, aligned and mounted a
f£ixed distance apart to detect changes in the earth’s ambient
magnetic field caused by ferrous metals.

Foe tary
app

4
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Both an audio and metered signal are provided to the
operator. The metered signal indicates whether the
disturbance is geodetic or metal-related. The detection

capability of the Foerster Ferex is dependent on the size of
the item versus its depth.

The Foerster Ferex is capable of ordnance location to the
following depths:

ITEM DEPTH

‘Small Arms Round 1 ft
Hand Grenade 2 ft
Anti-Personnel Mine 3 ft
Anti-Tank Mine : 4.5 ft
ITEM ' DEPTH
Medium Projectile : 10 ft
Small Bomb . 15 ft
Large Bomb 19 ft

. Although the Foerster Ferex Ordnance Locator will detect
disturbances caused by changes 'in soil conditions, its

ability to detect metallic items is not affected by local
soil conditions.

.. b. WHITE’S EAGLE II METAL DETECTCR - A man-carried,
microprocessor controlled metal detector with a Liguid

rystal Display and a keypad user interface. This metal
detector operates on the induction principle whereby a

ransmitter coil induces eddy currents within buried metal
and these induced eddy currents are received by a receiver

unit. The advantage of this detector is that it can detec:
both ferrous and non-ferrous metals.

The instruments detailed above will be used, during
investigations, to locate subsurface metallic objects and
UXO. They are very effective in areas where there is sparse
to heavy metallic contamination and, conversely, of limited
usefulness in areas that are contaminated with thick lavers
of miscellaneous metallic debris, such as landfills.



Command Post.

avoid suspected hazards to ens

Sites at Raritan Arsenal are known not to be heavily
contaminated with metallic debris on the surface, normal
geophysical survey methods can be used. The following types

of geophysical searches will be employed throughout the
Arsenal investigation sites.

1. UXO Technician Escort Services for Samplers - To ensurs
the safety of all field samplers working in an area suspectead
to be contaminated with UXO0, the path to be traveled by the
field technician will be searched for hazards by a UXo

Technician, using an ordnance locator, ahead of the field
technician.

A visual and geophysical search of the proposed route
will be conducted for UXO and other hazardous items. If UXO
or hazardous items ares encountered, they will be marked and
identified by position and a clear route around the hazard
will be selected. . :

"Standard operating procedures, tailored to the specific .

- requirements for each site may be modified by UXBSS as

dictated by site condition and followed by UXB Technicians
assigned to the project. For the purposes of escorting
single field technicians or small field teams, a single
qualified UXO Technician is sufficient provided the UXO
Technician has radio communication with the established D&M
The UXO Technician will not be allowed to
perform any intrusive UXO operations, such as excavation or
removal of UXO, while working alone. The UXO Technician
working alone will only be authorized to locate, flag and

ure the safety of the field
samplers.

2. UXO Team Search and Clearance for Well/Boring Sites - The
following steps will be followed to ensure the safety of all
pPersconnel involved with drilling wells and borings at sites
potentially contaminated with UXO0:



a. A search team'éonsistingnofutwc.UXO Technicians will
conduct a surface visual sweep of the proposed route the
drilling rig will take from the road to the drilling site and
search a path fifteen feet wide. A circle of sixty feet in

diameter centered on the proposed drilling location .will also
be searched.

b. 1If UXO is encountered, the team will attempt to find
& clear route around.the hazardous item. If this cannot be.
done, because of rough terrain or an abundance of hazardous
items in the area, .UXO that.can be moved remotely will be
pPlaced outside of the:area.to be 'searched.” No UXO will be-
moved without approval of the UXBSS.

Cc. If UXO encountered is not safe to be.moved, :the UXBSS
will mark the UXO locaticn, plot the location on a map and..
.contact the D&M PM _to:receive gquidance from the USACE o
‘representative forsthe-~items:findl-dispositionraction: - —:-::

d. Using marking stakes and surveyors tape as necessary,
the UXB Technicians will mark the outer perimeter of the
" Proposed searched/cleared safe work area. - - :

€. Two UXB Technicians will thenmconduct-a.geophysicalv:*

search of this area, using a.Foerster Ferex Ordnance Locator,
to locate metallic items to a minimum depth of three feet.
All metallic contacts will be marked with paint, an alternate

clear and safe path for the:'drilling rig will be.selected for
use. :

-

L. If an alternate path cannot be found, the marked
locations will be hand excavated by UXB Technicians to a
maximum depth of three feet for the purpose of contact
Characterization. Buried ordnance will be handled in
accordance with (b) and (c) above.

. .



g. During well installation the UXB team will dig the
first two feet using a hand auger or post hole digger. The
team will perform a down hole search of the point using the
Forester Ferex Ordnance Locator assembled in the bore hole
mode. This procedure will insure that the well/bore site is
clear and void of UXO for the first two feet and the next two
subsurface feet. If na.significantnmetallic.contacts.are
encountered the drilling crew will be allowed to set up and
begin drilling in increments_oﬁmtwo.feet.,LIﬁ'a significanc
metallic contact is .discovered,.the drilling site will be .
abandoned, moved at least 10. feet; and the above procedure
repeated. Each two feet of mechanized drilling will require
subsurface scanning to a final depth of 12 feet.

2.2 EXCAVATION AND CLEARING EQUIPMENT

The only excavation equipment required for this projec=t

~are manual hand tools of: various..types (shovels, spades,- -

pPost-hole digger"andﬁtrDWeiSﬂ,fﬂBrush:ciearinq‘équipment:ma?<rf?f§9ﬁf
be  required by manual.andfmecnanized;means-as required by - . _ .
site conditions and objective. - - ’

3.0 SEARCH PROCEDURES T

UX0 search proceduresmmayube.modiﬁiedpby the UX0SS as .
dictated by individual site conditions.. UXO. .search. tea
maintain high awareness for signs of possible chemical Lo
ordnance. If Chemical. ordnance Or.agents are suspected, takas
no action and withdraw fromr the  area.. Notify  the USACT

Representative for further guidance. All search Procedures
will be conducted in PPE Level D..- ..

ms .will



3.1 GEOPHYSICAL SEARCH PROCEDURES

a&. ESTABLISH THE COMMAND POST - A command post (CP) will
always be established whenever field operations are being
conducted. The purpose of the CP is to allow a responsible
person, who is familiar with on-site operations, to be
Present and to take appropriate action in case of an
emergency at the work site. The Person manning the CP will
have communications with the field crews and outside
assistance (fire dept., ambulance, etc.) at all times. The
C2 will be a sheltered place, such as a trailer or vehicle,
located within the boundaries of the Raritan project.

b. ESTABLISH THE SEARCH AREA - Prior to conducting the
geophysical search the boundaries of the area must be
established. Field crews will use aerial photos, maps,
arsenal records and existing landmarks to locate the desired
project site and sampling objective. The UXO team will mark-
out site boundaries with wooden stakes. Because the exact

sampling locations are not yet determined, the D&M PM will be =~

" required to assist the UXBSS in

locating the sampling peints
selected.

C. CONDUCT THE SEARCH - The geophysical search team will
consist of two UXB/UXO Technicians. One Technician will

carry the Foerster Ferex Ordnance Locator and the other will
carry a White’s Eagle II Metal Detector. The UXO team will
Ssearch predetermined lanes and record all contacts on a site
map. All positive contacts will be marked with red paint to
facilitats relocating the contact for excavation.

3.1.1 VISUAL SURVEY PROCEDURES

a. GENERAL - Unless otherwise specified in this safsty
supplement or ordnance SOP, visual surveys will be conductad
in conjunction with geophysical search.



_ b.  CONDUCT THE SEARCH - The visual search team will
consist of two UXB/UXO Technicians.

Scme sites may be denuded enabling each individual to
visually sweep an area of up to seven feet wide. Sites where
vegetation is thick will require limited brush clearing. The
team will mark and search access/egress lanes of drilling
sites selected and record all UXO and hazards encountered on
a site map. All located UXO will be marked with red paint to

. facilitate relocation and avoidance.

3.2 HAND EXCAVATION PROCEDURES

Hand excavation of unknown contacts may occur when
avoidance is not practical due to terrain, vegetation or
quantity of contacts. Excavation for the purpose of contac:

characterization may be authorized by the UXBSS on a site-

by-site case.

A team of two UXB/UXO Technicians will approach the
excavation point with suitable hand tools and the ordnance
locator best able to detect the metallic unknown contact to
be excavated. Upon arrival at the excavation site, the
unknown contact will be reestablished using the ordnance
locator. One: technician will carefully begin to excavate the
soil layers covering and concealing the identity of the
contact. The other UXB/UXO Technician will man the ordnancs
locator and frequently scan the contact to estimate its depth
and position below the excavation point. During excavation
the UXB/UXQO Technician with ordnance locator will withdraw
during intrusive excavation a distance of 25 feet upwind and
assume a safety observation position. When the object is
located, it will carefully be uncovered to reveal identity
using standard Explosive Ordnance Reconnaissance (EOR)

procecdures, a detailed hazard assessment will be performed at
this time. '

10



I the object is ordnance it will be flagged and the
USACE representative notified. No UX0O will be moved without
approval of the UXBSS. Upon identification of a non-UXO item
(scrap metal, cans, wire, bolts) ‘the item will be removed,
and disposed of off site in an approved refuse container. The
excavation site will then be backfilled, using hand tools.

3.3 EXPLOSIVE ORDNANCE RECONNAISSANCE‘(EOR) PROCEDURE :

UXO/EOCR tasks include, but are not limited to the
following: o

Investigate - The investigation of suspect sites is
performed to confirm or eliminate the UXO suspect
assessment. -

Diagnose - The UXB Technician will determine the
approximate4locationr"sizefand.type of UXO ‘through visuzl

-and geophysicalfintestigatioa:techniques:::tr‘4 ekt

Locate - If a UXO is not visible on the surface but .
evidence suggests a subsurface possibility, the UX®3
Technician is to determine through electronic subsurfaca

a\o‘
Search the approximate- location, calculated depth, and
position of the item. . :

Mark - The UXB Technician.mustlclearlyimark each UXO.

and
Or suspect item dS .soon--as safely possible. Marking is

extremely important. Markers must .be plainly visible and.

easily recognized by all site personnel and team members.

Report - If possible, an accounting of recoverable
information pertaining to: nomenclature, fuzing, .
explosive filler, measurements, painting and markings,
hazard assessment, location, and specific recommended
ordnance safeties relating to approach are to be

documented. Movement of UXO is not authorized by one
individual UXRB Technician.

11



_‘basic considerations.relatingzto~Unexplcded.Ordnance in

Protect - The UXB Technician must initiate and supervise
pProtective measures which are essential for the
protection of life and property. The EOR assessment is
to determine if total or. partial evacuation. of a work.
area is required or if a modification to procedures
should be required to continue scheduled operations.

4.0 RESUMES and CERTIFICATES

Resumes and Certificates of UXB pPersonnel are attached on
the following pages. - .. ... - e

5.0 APPENDIX - A ) T

Appendix - A--Provides' information on safety concepts and

general. ' These safetynconceptssand"cnnsideraticns:a:e:not:*“**~'-~”'

specific to a site or: proposed operation on-the: Arsenal. ‘The . -
intent of this Appendix-is to provide general guidance and

additicnal information: for UXB field teams should a need - -
arise. D

12



SECTION FOUR

UXB PERSONNEL RESUMES and CERTIFICATES
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.served as ‘Senior Instructor for rock

DAVID R. DYESS |
EXPLOSIVE ORDNANCE DISPOSAL TECHENICIAN
SAFETY OFFICER

EDUCATION: Graduate, U.S.
Disposal, 1972 _
Graduate, OSHA 40 Hour Health and Safety Course
(29 CFR 1910.120)

EMPLOYMENT HISTORY:

Naval School of Explosive Ordnance

October 1989 - Present, UXB International, Inc.
August 1969 - August 1989, U.S. Air Force

PROFESSIONAL EXPERIENCE:

October 1989 - Present
UXB International Inc. -

14800 Conference Center Dr., Sﬁite 100
Chantilly, va. 22021 :

Explosive Ordnance Disposal Technician conducting ordnance
location, identification and disposal operations at NAS
Brunswick, Me., Crab Orchard Army Ammunition Plant, Il., and
Toocele and Dugway Proving Grounds, Ut. Site Supervisor during
toxic chemical agent monitoring and UXO location operations
accomplished in Level "A" Personal Protective Equipment at the

"G" Street Salvage Yard Remediation, Aberdeen Proving Ground,
Md., Edgewood Area.

August 1969 - August 1989
U.S. Air Force
Various Commands

Explosive Ordnance Disposal Technician, Range Safety Qfficer, and
EOD Instructor at various commands. - Conducted range clearance
and ordnance disposal operations Thailand and Lakeside Range Ut.,
provided EOD support during eleven aircraft.crash cleanups, and

ets and projectiles at the
U.S. Naval School of EOD.

ADDITIONAL INFORMATION:

Mr. Dyess is curréntly an employee of UXB International, Inc. He

is a Master Rated EOD Technician with over eighteen vears of
ferational EOD experience.
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Certificate of Training

UXB lnternatwnal. Incorporated

;o | provdly presents this award for
| | eduvcational achievement 1o

D'awd Dyess

* for .}az/.s*faclor(/y camp/elmg thé course of

) 8 Hour Refresher Health and Safetg Training for
NIRRT 'Huazarhobs Waste Dperations [ L1 |
14 December, 1990

. S ' !.-".; (K “l . RPN t ,l P
g b} .!“J!';f'n' AT ’ A ‘ii"
( -y : i B
Pt v
Gy g |t e
MEMATIWAL "‘“‘:‘;»l ﬁ": . L 1.
' ‘.;‘ . ;‘ ; ,4':

14800 Conference Center Drive, Suite 100, Chantilly, VA 22021-3806 (703)803-8904



WASHINGTON OCCUPATIONAL HEALTH ASSOC!...
Suite 410
1120 19th Streat, NW,
Washington, 0.C. 20038
(202) 463-6698

<S5, INC.

MEDICAL MONITORING EXAMINATION
EMPLOYER NOTIFICATION

Employee ___NYSSS pavin

Date _Q-21-9
Employer UNEXD! ODED ROMRS TNTFQNATTDNAI

I have reviewed ge{esults of this émployee’s medical monitoring examination and certify
that the record (His/0is not) complete. (Tests not performed;

)
( )

Please
Not
Appicanie Applican
/Asbestos Certification —

eck all sections that are applicable to this examination:

Opinion of Increased Risk:

This individual was examined as per OSHA Standards (29 CFR 1910.1001 and 29 CFR
1926.58. Inmy opinion, (O] there is/O there is no) medical condition that places the in-

. / dividual at increased risk from exposure to asbestos, tremolite, anthophyiliite, or actinolite.
O

Respiratog Certification:

Thig’individual has been examined as per OSHA Standards

(29 CFR 1910.1 34) and found
( ified/ not qualified) to use a respirator. - . -
a Qé::or Fit Testing:

| This indiviaual"has been examined as per OSHA Standards (29 CFR 19 10.134) and has
(0 passed;/d not Passed) a qualitative fit test,

0O Hazardous Waste Certitication:

This individual has been examined as.per OSHA Standards (29 CFR 1910.120). In my

opinion, this individual is: .
F/qu:iﬁed for full participation in ha

zardous waste site work when conduct-
ed under the conditions of adequ

ate training and a health and safety plan.

O qualified with limitations that re

strict full participation in hazarcous waste
site work as described below.

O not qualified for any direct work wi

th hazardous waste or hazarcous waste
sites as described below.

Comments: (Please describe any work limitations including functional and environmentaf fim-
itatons, whether tem

porary or permanent, pending medical evaluation, etc.)

| have informed the employee about medical condi
that require further eXxamnation or treatment.

Physician Name: (Print) Ronqd FalB

Date A (‘9{?0

tions discovered during my examination

(Signature)w @ @

WHITE - EMPLOYEE
YELLOW - PHYSICIAN
PINK - EMPLOYEE




- the UX0 clearance of this 17 ac

clearance of this 1000 acre live-~

“ExplosiVe Ordnance Disposal Technician and

DANIEL E. STEPEENS
UNEXPLODED ORDNANCE TECHNICIAN

EDUCATION: Graduate, U.S. Naval School of Explosive Ordnance
' Disposal, 1983

Graduate, 40 Hour 0SHA Health and Safety Trainin
(29 CER 1810.120) '

EMPLOYMENT HISTORY:

December 1988 - Present, UXB International, Inc.
March 1983 - March 1988, U.S. Air Force

PROFESSIONAL EXPERIENCE:

December 1988 - Present
UX3 International, Inc.

14800 Conference Center Dr., Suite 100
Chantilly, va. 20021

Site Supervisor and Safety Officer
safe location, identificaticn,
surface and subsurface UX0 surv
major sites:

-~ Slesse Demolition_Range,;Chilliwack, Canada.

responsible for managing the
and disposal of UX0O during the
ey and clearance at the followin

- Supervised
re live-fire range.” -. -~ . -
= Sarcee Gunnery Range, Calgary, Canada. ;. Supervised the Uxo
fire artillery range.

- Meaford Artillery Range, Ontario, Canada. Supervised the
UX0 clearance of this 1260 acre live~-fire artillery range.

UX0 Technician performing UXO location,

removal operations at the former Sioux
Ne. i

identification, and
Ammunition Aepot, Sidney,

March 1983 - March 1988
U.S. Ailr Force
Various Commands

Sweep Team Leader for
and disposal
OD response to ordnance and

bombing range UX0 location, identification,
operations. Alsc provided E
explosives accidents.

ADDITIONAL INFORMATION:

Mr. Stephens isgs currently an employee of UXB International, Inc.

He is a Senior Rated EOQD Technician with over seven years of
operational EZOD experience. '
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Certificate of Training

"UXB l‘nternaiional, Incorporated

proudly presents this award for
ea'ucan'ana/ achrevemen! to

"Dan Stevens

N'J

for' sat/s'facton/y Famp/elmg me caurse of

8 Hour Refresher Health and Safety Training for

: ?l . ; - Cog Héﬁafddus'Vasie (ipentidos ! it e -‘
|4 Decemher 1990
e Foooot S s
L : l.
T 4 'o'.-'“ol oo ”':::‘."
iy - ' s .'
. L . ! hstructor
U X B o A
INTERNATIONAL T S T

l-f~ 4

14800 Conference Center Drive, Suite 100, Chantilly, VL 22021-3806 (703)803-8304



WASHINGTON OCCUPATIONAL HEALTH ASSOCIATES, INC.
Suite 410
1120 19th Streat, NW.
Wasnington, DC. 20036
(202) 463-5698

MED!CAL MONITORING EXAMINATION
EMPLOYER NOTIFICATION

STEPHENS , DANIEL 10-25-90
Employee

Date

UNEXPLODED BOMBS INTERNATIONAL
Employer

| have reviewed the esults of this employee’'s medical monitoring examination and certify
that the record (is/0 is not) complete. (Tests not performed:

)
( )

Please check all sections that are applicable to this examination:
Not
e}

Appicanig Ag
a ﬁsbestos Certification — Opinion of Increased Risk:

B/ O Respirator Certification:

=4

This individual was examined a
1926.58. In my opinion, (4 the
" dividual at increased t_'isk from e

S per OSHA Standards (29 CFR 1910.1001 and 29 CFR
re is/0 there is no) medical condition that places the in-
Xposure to asbestos, tremolite, anthophyliite, or actinoiite.

Tﬁ?ri}hdividual has been examined as per OSHA Standards (29 CFR 1910.134
(&g

) and found
valified/J not qualified) to use a respirator. a

D/ﬁespirator Fit Testing:

 This individual has been examined as per OSHA Standards (29 CFR 1910.134) and has
(O passed/d not passed) a qualitative fit test,
O Hazardous Waste Certification:

This individual has been examined as

per OSHA Standards (29 CFR 1910.120).
opinion, this individual is:

In my
E'/qualified for full participation in hazardous waste site work when conduct-
ed under the conditions of adequate training and a health anc safety plan.

O qualified with limitations that restrict f

ull participation in hazardous waste
site work as described below.

O not qualified for any direct work with haz

ardous waste or hazardous waste
sites as described below.

Comments: (Please describe any work limitations including functional and environmental lim-
rations, whether tempor.

ary or permanent, pending medical evajuation, etc.)

I have informed the employee about medical conditions discover during examination
that require further examination or treatment. / / 427@/

D. 17 oA
Physician Name: (Print) unn A BN

(Signature)
Date __/( / 2,

WHITE - EMPLOYEE?
YELLOW - PHYSICIAN
PINK - EMPLOYEE



. Accompanies and assists government
" during range clearance certifications. - Directed 30 Ordnance

BRUCE M. MOE
UXO Technician
UxXB INTERNATIONAL

EDUCATION: Graduate, U.S. Naval School of Explosive.Ordnance
Disposal, 1984

Graduate, OSHA 40 Hour Hea
(29 CFR 1910.120)
High School Graduate

lth and Safety Training

EMPLOYMENT EISTORY:
April 1987 - Present, UXB International, Inc.
September 1982 - May 1986, U.S. Navy
PROFESSIONAL EXPERIENCE:

April 1987 - Present
UXB International, Inc.
14800 Conference Center Dr.

" Suite 100

Chantilly, va. 22021

Explosive Ordnance Disposal Technician and Quality Assurance
Manager for the Bombing Range Maintenance Project, NAS Fallon,
Nv. Directs sweep teams in the location, identificatioen,
collection, inert certification and removal of ordnance debris.

Workers while conducting a 3,800 acre surface sweep and :
subsurface survey of the Sarcee, Canada Artillery Range. UXO
Site Supervisor directing and coordinating UXO location,

identification and disposal operations at Umatilla Army Depot

Activity, Or., Savanna Army Depot Activity, Il., and Tooele and
Dugway Proving Grounds, Ut. ’

September 1982 - May 1986

U.S. Navy, EOD Mobile Unit One
Barbers Point, Hawaii

Explosive Ordnance Disposal Technieian an
detachment. Conducted frequent ordnance clearance operations on
the Xahoolawe Island, HI. Bombing Range. Duties included
conducting land surveys of the naval target range, identification
and hazard assessment of a wide variety of ordnance, and disposal

of UXOs by detonation. Also responded to ordnance and explosives
related emergencies throughout the Pacific region.

d member of a 4 man EOD

quality assurance inspectors .
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Certificate of Tra /n/ng

UXB lnternatlonal Incorporated

prouvdly presents this award for
- educalional achire Vemenl 1o

-;‘, 'l‘o Mr. mruce Moe

for m}/sfaczon/y ¢omp/etmg the covrse.of

8 Hour Re!resher Health and Sang Training for

P “; =o v '.,'ﬂ@i;arhous Vast:e. Operations b !
, . 17 October 1990
I Y
A TN /N A
v .I‘l"pll: : &\/é%'
PRI . ‘ . hstructor
Uxp T e
EEEEN N RN X 1 B e
INTERNATIONAL '
Neiran .

14800 Conference Center Drive, Suite 100, Chantilly, VA 22021-3806 (703)B03-8904
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EXHI3IT 3-3
PHYSICIAN STATEMENT

TOR EMPLOYEZE OR APPLICANT OF WY B

PARTICIPANT NAME: Ape . Bryra DATE OF
TYPE OF EXAM (p:eassignmentc:annualjpr other):
PARTICIPANT DATE OF BIRTH: =t 7-5F

EXAM 2/ Jure Yo

SARTICIDANT SOCIAL SECURITY NUMBER: 397-6¢-02. 57/

The individual named above has:

1. undergone a physical examination and been found

medically

( =T qualified for hazardous waste site work
( ) not gqualified for hazardous waste site woIk

and

2. undergone a physical examination as per OSHA (29 CrER
1910.134 (b) (10) and been found medically

(o/T/ qualified to use a respirator

e ( ) not qualifie? to,Qse a respirator
Physician Signatﬁre 2 (4"

0SHA 1910.134 (b) (l0) States that persons should not be

assigned tc tasks reguiring use of respirators unless it
nas been determined that they are physically able %o perform

the work and use the equipment. The local physician shall

I it is the opinicn of the examining physician that an
examinee is unqualified to perform hazardous waste site work
of to wear a respirator the physician should append a
fursher report to this statement which details reason

the opinion.
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SECTION FIVE
APPENDIX - A



lev 11 Jan 31
U.S. ARMY CCRPS OF INGINZERS, HUNTSVILLI DIVISZON
SATETY CCONCI?TS AND BASIC CONSIDERATIONS
UNEXPLODED EXPLOSIVE ORDNANCET (URO)
There i3 ac “safe" precadure ?ar dealing with UXO, nmerely procedures whick ara
consilered least dangercus. However, maximus saﬁstf ina any UXO operation can
:e'achievad through adherence to applizable safety precautisns and a
prerlanned approach. Plans shall be based upon the ninizum possible expesurs,
consistent with efficlient sgeraticns and maxizmum safety. - All perscanel
angi&ed in Uxo opef}iiéns~§hiil'Se‘tha}ougth.E:q}ned in‘gxploqive sataty and
b8 capable of recoguizing hazardous explosive exposures., Safety must bacoms 4

iraly established habit when working with UXO. -
L. Care nust be observed ia probing for, meving, and handling UX0. Cpera-

" ticns on the UXQ zhould;hefcSnduc:adioan;aﬁtarﬁthe—es:ablishnent:cﬁ:tfté woze

cozplete plan for the aperation involved and careful praparation to insurs its
-]

{mplementation.

42 a3 a general rule, UXO will be detonated in place when the situaticn
allews. All detonation=in-place_shall he csnducted by electricsl means to B
assure 2axizua control of the sita. No UXO shall be destroyed until it has
been positively idantified. -

A. Make every effort to idenmti’y the UXO. Carefully examine the itz for
2arkiags and otler identifying features such as shaps, size, and extarnal ‘it-
tings. Hewever, do net aove the iteam to inapect it. If an unkaown UXO is

enccuatered, photographs shall de taken and express-~sailed to CIEND-ED-4Y,

which has accass to the TN 60-Series publicaticns,

'y . .
N
. B .
- ] .
v -



ewnershiz. - STt o

3. Tereiga UXQ wvere resurnad t3 the Uniced States far expleitatian ans
disposal. Recsrds searcy should indicate she possidbility of fzreigs UXJ teinc

- -

n
N e s.

3]

2
£

& s
PO

fod
Peo es T 20O LLd 3earcll 1acicates X0 czataining 2ilie

igenls Ray be on the site, 3 decontaminatizn slan shall be approved prise ==

2Nty onza the sita,

{{} Any tise a1 suspectad chemical UZO is encountersd, the:Z-mam son-

€ept i3 izzediately izplementad and notifizatiem:.shall e 2ade through propen...

channels. The UX0 shall bSe gecured until the-military arcives and assupes --

O, If the situation dictates, protective measures to reduce shock, blase,

and I{ragmentation dimaq. shall .be.taken:__Aray Techmical ¥anual (TH) S5-355-

3
= ey .

Fundanencals af Pratnctiva_gggiggLﬂcr_Convengicnal;thgons_agdhasscciated

- softvare progran "CONVEP" cootains data-on blastreffsets, groundshock: crater=— ~  ~-.

~ -l - P

ing, ejecta, and fragnmentation, . :=z.. se o EEesle L -

(1) Fer non-fragmentiag explosive materials, evacuation distancs

ghould be 2 zinimum of 1250 fmet. - - -

(2) Tor fragmenting explosive materials,-evacuaticn:distance-gheuld = = -o- -

-— - .,

Be a3 z;iaizum of 2%00 tucg.::ror;henbs;andrp:ojactilgs,vith;calibgr_seinch_or,u
greater, use a ainimun ovacnaticn,distanct~o£‘4000:£eec.*ée -~é—~::; -

(3) Items with luds and/or strongbacks and nese azd/or %ail plats
sections should de orisntaed .away:from personnel locaticns. - .- .
E. COnsidirxtion shall be given to tampiag the UXO to control fragmencs,

if the situation warrants. Tragzents shall be mininized zot only to protace

sersonnel byt property such as buildings, trees, etc.



Do ast sllew cone Perscn iz vark alone in dispesal oparatians. \:

i225t zna3 person shall be 3vailable near :hg disposal site to give «#3r

2iag and

<€3Cue activitiag {n the avent 22 a0 accidane

‘1) Plan fgr, Frovide, and Xnow the 2easures tc be taksn 1z the avens

3 an acsident.,

{2) ?Previde a degignated ezergency vehiclas ia she ares ip cage of an
iccident sy othar emargency,
9. Ccordination with *he apprepriate airspace Tepresentacive shall e

—ondun-
- ‘e - o u

[}

d and the apprepriate netificatien rrocedures arrangad.

.
-3

. A post-search of tle detonation site shall be conducted s assyr

e a
ccnpleta disposal was ac 22plished.

Z. Open duraing of explosives and szokeless powder or chemicil dscexpesi~

ien of explosivas shall not e accszplished without prior approval of the

contracting officar. -

(1) If lcose explosives ara to he dispcsod of By detonation, detopnace

énly cne Xind of explosive {2 any oae given shot.

{2) Ixercise extrame care in Randling and praparing high explasives

fcr detonaticn. TRey are sensitive to datanation by heat, shock, and fric-

'ticno

(3)  Reap isitiating explosives iz 2 vater-vet condition at all 2iaes
until ready for final preparatica for detozation. The sensitivity of these

explegives is greatly incraased when dry.

{4) Yhen disposing of high axplosives by detonaticn, 4o not ippreach
t3e dispcsal sits for at least 30 3inutss in the event of a niafirs,
I3I. UXO whjich penatrates the earth to a depth where the forca of the sxplc-
sion is not ¢0ough s rupture the earth's surface foras a1 undarground cavily

3



Called 3 camouflet, <Camouflets will Se #:i1led vith sha end product =¢ thy

*xplosion, cardon zondxide gas. Camouflet detection and Precaut:iens aust se

censidersd ¢ records search indicatas the $113 vas used as an iapast area,

V. Awcid inkhalazien of, and skin <ontact with s=zoke. ‘umes, and vapors s!

exXplosives and related hazardous matarials.,

1y

7. Considar UXO whizh has deen exposed g Zisg as extremely hazardous,

Chemizal and ;hysical changes may have occurred %2 the sontenrs which render
it zuchk mere sensitive that it was in its eriginal state.
vVI. Do_nct depress plungers, turn vanes, or retaca spindles, lavers, satting
rings. or other exta:nal.fi:tinqs cn the UXO. Sueh acticn may arz, actuate,
er functica the UXO.

A. D0 NOT dismantle, strip, or subject ay UXO ta unnscessary aovezess

’

excspt 12 response £o a valid requiresment.

- B. . 8efore any movement of an UXQ, tle fuze cenditicn ;u;:_beilscat- .
tained. If the condition is questicnadle, consider tle tuza.arﬁed. The fuze 3
is considered the nost hazardcus component of UXQ, regazdless 61 tyre or coen-
ditien.

’ (1) In general, the condition of a BD fuze {2 an unexploded projec-
tile cannet s deterained through examination of its extermal fsatures. When
there is evideace. that the projectile has been firad, the BD fuzs is con~

sidered to ba {n the armed csnditien.

(2) Araing wirss and popout pins oo umarzasd fuzes should be secured

by taping in placa prior to zovement,

C. Perfora any initial aovement of an arsed fuze remotaly and aveid any

unzecsssary lovement of an arxed fuza.




0. Vhen =» asgorein

¢ 2 pcssible arzed fuze, Pesiticn :he fuzg iz :hg

aeutral srigntaticn pessildle,

z 26 nze 3ubject 3 mechanisz iZe fusa g iny unnecessary nove=ant.
v

(¥}

C 10t unscraw 3 fuza frem 3 -fuze well that doas nct 2onTaia a fyze T

SaVity liner. Hign axplosives nay Se en :he threads,

VII. Te.naz allaw Unautherized or uilecessary jpersonnel to 3@ prosent im tha
viciznisy z¢ Uxa. Lizit jersonael 2Xposurs time.

Sperations shall alvayg he
=ased upon ninimum 8Xposure consistent with efficient operaticns.
YIZZ. 3¢ not Tely on the caler czding of UXO for ;ositive identification of

SSnlents. Munitians havianncne;“inccmplete,fcr-i:propar caler codiang have - -

ey

T

been encsunterad.

IX. Aveid the sres forward of the nose el 3 auaitten until i+ C3n da deter=

2ined tha: the itenm ig not a-shaped charge and Righ Zxplosive Anti-tank (gEamy

UX3. The explosive jet can. Ba-fatal to great distances forvard of the lop-

gitudinal axis. of the dtem TUYIINTID sms - e ooo

A. Assuze any shaped charge zunitisn te contaia a pilezcelectric (p2)
$uzia

¢ system uatil the fuzing is othervise identified. A PZ fuza is

extreaely sensitive, can fire at-the slightest physical change, and 2ay remain

hazardous for ap indefinite pericd of tize, ‘—-—-— - r=.—--

X. IXanize a projectile for tha presence or absencz.of an unfired tracer.

XI. Perlora initial aovemant ofan embeddad projectile remotaly. [Pirst aove-

2eat cf an embedded projectila 3ay ciuse fuze functioning., During thisg resote

cperation, pracautions shall be takan for 3 Xigh-ordar detonation.

XII. Do not inhals the smoka or fuzes of burniag pyrotachmic or lacendiary

Jaterials. The funes and dust from zany of these zaterials are irritatiag

and/er seoxic {¢ inhalad.

-4
Ll



-detonate the burster or isper;alﬁbx;lcsive.ch:::t at any tize, =z, - .-

-

A. Zse sand ta sacther :::endia:? $ireg, ?a:ar may 1aduce a vislene

783c3:3a or de czapletely ineffecsive, dapand;:q A the Rixture,

3. 3ury -ucendlavy-’cade* 2unlticns in sand when tianaperting thanm,
“Ris will szother iay fire whieh should start until sthes car:ec:ive actign 7 T 0
2312 e iken,

C. Anfticipate a Righ~order detcnation when Surning pyrotechzics cr

cendizry-ioaded U%9. Safety measures fsr¢ rersonnel and property zust e

tagad o this ;ossil slity.

J. Ixpended Fyretechnic/pracsize devices =3y contain red/vhits phes-

<e. DJue te incezplete coxm *s:icn,;:ediand'whita PRospRorus may de - IR

Fresent ind reignice qun:aneously if subjected o fricticn or i¢ the crus: ig

Srokan.

(Y]

+ Do not appreach a smoking-white phospherus: (Wp)- ‘UX0.:T Burning VP may™c T -

ce wa o

F. Do not transport a WP muniticn, unleswit—-is {amersed in.watar, sud - .- =TT

or vet sand.

G. Ixtra care shall be taken vhen uncoverizg a'buried.ﬁxo, 14 recsrdg T

search indicated VP aunitions vers fired or destroyed {n the area. A durisd .

YP munition may be danaged adazvhon.oxposed'tauaizﬁnmxy start-bdurasag-and Tt . . ozv

detonats. An ample supply of: water and 3ud-shallsbe iamediately availadle-if .. .—..-

excavatica reveals z VP UXQ. “Apprepriata—protective equipment (leather

gloves, face shiald, and flazs~retardant clothing) and first aid shall algo be

inzediataly available. SRR : -

H. WP UXO ahall not de detonatsd into the ground. The UXo stall e

countar-ciarged on the dotton-center-line... ..



1Y . y » -y Ty -~
- Photzllagh powder will reacs wis=w w9rdcure and generate hydracen sas,

and this reactian 23y generdte sufliczignt heat =: PT38SUre t3 delonaty the

“AS. Do not leok directly at photcflasy X0 during detonatizg,

- -00se pyrotechaic, tracer, flare, and similar =mixturas are Lo ze

shall e placed :ia 310 Aineral acsar sid ST oegquivalant =a

ize fire and explosien azard.

$32. Assume 31 practice UXC ccntaing a lige charss until it zaa he detearn

mined

A. Inerz UX0 will not e disposed of or g0l for scrap until the
internal fillarg Nave been exposed and unccnfined. deas veneratsd during 3

reclapaticy cperaticn can cause tha inert £iller, zoisturs and air te expand
and surst sealad casgisgs.

Ventiag or exposurs may Be accomplished in any vay

necessary to preclude tupturs dus teo cozfingd pressure.

XIV. Appreach an unfirsd rocket metsr I

2 the side. Ignitien vill crsate g
- missile hazard and hot exhaust,

A. Be ﬁct expose electrically fired recXet motors withia 25~feet of iny

exposed electronic transaittiag equipment or ¢expesed antanna lsads,

8. If an unfired rocket 20tor aust de transported, {t shall be posi-

sicrned in the direction which cffers the least ¢Xposure to perzcnnel in ths

event of an accident igpitien.

Y. Csnaider an eaplaced landaine armed une:l proven othervigss. It zay aot

bs possible ¢o tall, or it 3ay be intaaticnally rigged to dacaive.

A. Many training mines contaia firizg iadicater charges cipable o?

infliceing serious injury.

 ——— e
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3. Xereise cagw uxth wvooden a.ses zhat Rive Sean buried f3r 1 long

[ ]

ciae. 3Jeciuse of soil conditicas, the vood deterioraces and the alightest
ia2dvertent pressurs ca 337 may :natiate the {uze,

sck a hombh fuze well With explesives unless it can e pesitively

¢}
o
(4]
4

it whg fuze well does aot contain any fize ¢cmponents.

19
-

A. BPheocflash bombs t =e handled with the same cars as »lack pavder,

4

i

ind “ith even jreatsr care than expl:siVe-loaded honmks.

3. Sexze praceizs hoabds ia nct contain any pesitive safasty fsaturss.

tize bounbs.

XVIi.L The usual zethod for uncavering buried SXO {8 tao OXCIV;ll ay hz1d

Zand excavatica is the most reliable method for uncsvering URO, Sut ualess the
UXQ is very near the surface, hand excavatisn expoles zore people €3 :He
Razazd od iat:na:icu s5r 3 loager pericd ¢f tize than any cther netlcd,

A. Zarth mewing machinety (M) may be uxed to excavatn !ct hux~ad
URO, {4 the U0 is estimated %o be deeper than 12 inches. IMX shall not Be
used %o excavate within 12 inches of an UXC. When excavaticn gets withiz 12
iaches of az UXO, hand excavation shall e used to uncover the UXO.

{1} 1If sore than ome DM will be used cn the same sita, they vill
be sepazated By at least 100m during excavation.

3. .!zcavatio# shall comply with the provisicas of 29 CrR 1926 subparzt
?.
TYIII. The site shall 2e surveyed for elactromagnetic radiatica (XMR) radioe
fraquency (XF) transaitters and appropriate action taxen. Safs distances have
bYeen established for spoci!ic transmitter power and transmitters. These dis-

tancaes shtlf be zade available to the comtractor by CYEAD-£D-5Y, upon rsquesc.




Slltumstances sheuld an aTIBMPT Te xzadg -a dril

‘Taugh the fuge cr sNg bady cf =ne

XXZ. 3t Dage-ejecszzn C7P8 prsjectilag TUST 8 transpartad %% 1 disposa] iraz

o]
L4 ]
(2
(¥}

2lleciizn zoint. sng hage shall Se orisnse o Cthe rear sf

£ Frojeceils sacured. i the event the ejecsian charge fynctians
P~

Aada. 25 an OFEW, with exposed hazardous fiilar (4%

- -

»o2te), hag s 3e 2eved v»

2 dispegal aTea, le item shall e placed :in 3 neavy dusy slastic dag =5

PTevent nigration of :ng hazardous {iller, Padding should also be addad :0

Protect the exposed fi1lap {rem heat, shock, and friztizn,

RIIL. Do nat unde*t=ke t uAuaxdlﬁnc or d'spcsal ol

--qui& 930“8111‘1 ll‘s -}t
T Texiditers if not ‘am*l:ar ity the” c“araC'érls 'cx'ct e mate::al.

]
R
]

| OEE S .. N -

v

KXIV. 29 ¢y 1925.100¢(a) requiras'personnel to vear Protective ‘ielmets ip

dreas where there ig a possidble dxnger of Nead ixjury 4renm izpace, of fram

falling or flying 9bjecty, or from eléctrical shock or burnz “Duria q ‘~eld "_ S

ac ..;*taas on ordnaucn prc:ects-'hard ats*ueed nct sa- wcrn unlea: ihead - =

anu!Y threat ig pregent. Ut .. .

XX7. Seoil samples, tast p;. oxcavatzon, and/er dcnitering well installation

are aoae:::es conducted {n areas whers subsurface UX0 23y De found. These

*atrusive activities mustiygs “preceded by a- lenttcaater “SUIVAY 't amsure-the - -

safety of the sanpling crews, . —_—

A. Prior to the drilling rig T coming en aite, 3 nagnecozetar and 3 hand- - --

Neld auger ghall be utilized to assure the drilling spot is clear of subsur-

face UXO.

(1) After findiag an ares the Ragnetomatar iadicatas {3 claar of

detectable UX0, tha hand-held auger sbould be used to gtar+ the drill jele,

At 20t 207w than 2-fgot dapth, the hand-hsld 1uger shall be withdrawn ad thae

10



magnetcnetsr probe shall Se lovered ianss thg auger hole. 7TXis rzracadurs will

Snsure small UXO isazs(20ma projectiles and svenades), undeteczable frap +
Surface, ire now detgczabla. This Procedure shall e repeated until tha -

Suz depth of the hand-held auger.<TH.T ¢ o teeeep oL eel

(2) 3oredole monmitsring shall contiaue at 2-foot intervals unt:l

71T3in soil is encountared. .

X3VI. The deteciicn and identificatich of suspact eXplesive materials- shall -

be aczemplighed IAW Chapter 13 TH79-1300-214, "Milisary Explcaives". -

1



ILICTACHAGNETIC RADIATICN (DMw) EAZARDS

UNEXPLODED IXPLOSIVE CRONANCE (Ux0)

e use ¢f eleciroaxplogive devices (IId
radis

} suscepeisla ta SR devices 1= the
ST3queney (R’r) fange, that iy, Tadis, radar, and talevision transait-
*2rs, Nas hecsng ilacse universal, Radico fTequency elactr:maqnatic radiztica
Snsists 9f waveg af electrizal energy at radio transmi

33ien fraquencies,
ThEse waves are radiated in a liae=of

~s1¢ht frem the antennas of electronie

_devices thae transmit radio, radar, televisien, or other communicati

o frequency signals, The eneryy is

oz ar
Ravigatisn radi

usually equally radizred iz
all di:ec:iqns: Aovever, cartain types of antennas fceus tha‘enercy, trinsmic-
©ag it in a1 single direction or secter anly. rwR

(RF) can'also Sa refleoctad

from large 2etillic surfacag or cbjects {nts arsgs

net directly reached by ske

o

ine-of—sicht-:sdiat-d slactric energy.

Under hiqhiy undesizablae cczditicns; encugh of the energy miy be picked

up dy portiang of the EXD», associitad cirsuityy, or ralated ohjeces acting asg
receiving antenzas, tg initiats the E¥p.

* (An EXD ig used to iganite 4 Iiéitad quantity of explosive, prepellant, or

PY¥TCtachnie Baterial contained ip the

devics. The actuation of tha rrp jg
produced by the tpplicaticn of

elacerical energyy froz an outside source acr

+S33
3o internal emadgctor OF 2park gap. An IXD is generally 3 sudassemdly ysed :o

*Tigger a1 larger issenbly.] [EZEXD's have éxtensive zilityry ipplicationg.

TReY are used ta 2ctivata cartain contral devicas, to arg 2any various



Il S T S B EE I I S TE T e II- IIII‘ il S BN =

Qrdnanca itemg, 3nd 3 initiaze explcszvc‘:rains, Ixanples arg artillary/
Acrtar PTOXI2LLY (variable tiag (VT)} %uzes, rpckac J0t3rs, and elecer:a

hlas:zn; $1ps. ]

Siace :ne strangth ¢f the radiation decreases as the distance irgm the
tlansmitter increases, tng furthery dWay the ordmance i%am i3, :the less hazara-
Sus the situatigp, The ensrgy cap pass dir

sctly threugh 2aterials thar 4g
7, such as wood ar rlasese, Therefore,

43 4 Ddarrier ig of litele valus.

-~ .o
Mww

(A3

using :hege Zaterials

The factors to he considered whap evaluatiag
the degree of hazard that the EMR (RF) energy rapreseaﬁs_a:e: {1} the
-streng:h of the field, chat is, itQ pover; (2) the naturs of the fraguenciag
 trans=i::ed; (3} the distance frsaz tle tansaitiar antenng to the erdzancs,
and; (4)

the azount or t7pe of protection aviilahle,

Hazards of Elactrcéaqnatic Radiatien o o#dnanco (EZRO) .

Some c:dnaﬁc- is particularly suscaptille ts DX (RY) emissicn.

is usually Clused by
type of IXD that is ysad.

This
susceptibilicy t2e design of the erdzance iten or the

HEZRO catageries bave heen satablished undsr vhish

ordnance is classitied ag safe, suscaptible, and unsafe.

A Xnowledge of
erdaance that i3 dorzally umsafe in tha presancs of INR.

(R¥) {2 iaportant 30
that ;:aveniiye 1TePS can be

taken if the ordaance is eacountared in a

Suspectad MR (RP) fipld.

In general, 113 ordnance itans, aven those 20rmally sate vhen intact,

are hazardous when éxtensively damaged. The danage nay

$X3cse componantsy,
2




iR wires, zr Sreaks ia shielding 1ategrity that perzis sNa 0trAnce qof
IMR (3F) energy ineo the crdnance item and tNen isss the IXD.

“le presenca o2 AntInnas, comaunicaticn and radar devices should ke 3-joinz-af

“s
-Lteras:t an

fattial site visits and rrelizinary assessments, .. .. ...




ATTACHMENT B

AREA DESCRIPTION AND ACTIVITY TABLES



| DAMES & MOORE - AREA 2 |

~ ACTIVITY

Subsurface Ordnance :

PARAMETER

REASON

A UXO search will be
conducted to clear the
area prior to any
invasive activities. If

anomalies are detected,
no drilling will be
performed in the suspect
Soil Borings/Sampling VOCs, Metals, Metals and VOCs were
Approximately 40 borings Explosives detected in soil samples
Sampling depths: : collected by OBG. This
0-12", 2-3°, 4-5° activity will help
' determine the horizontal
Locations will be based on the soil | and vertical extent of the
gas survey, physical irregularities contamination.
(up to 20 boreholes) and a grid
system (up to 20 boreholes) -
Soil Gas Survey VOCs A soil gas survey will be
' conducted in an effort to ||
f define VOC
-contamination in the
soils, and to locate the
, . | -monitoring wells.
Monitoring Well Installation and VOCs, Semivolatiles, To confirm and help

Ground Water Sampling
Il - 1 new upgradient well (shallow)
- 1 new downgradient well (deep)
- Sample new and four

existing wells

- 1 upgradient existing well

- 3 downgradient existing wells

Metals, Explosives,
Pesticides

%

determine extent of VOC
contamination identified
by OBG in MW-13, and
to assess general ground
water quality impact
from Areas 2 and 3.




INVESTIGATION

UXO Search & Removal

Igniters, fuses, and small projectiles
removed

Geophysical Su‘rve‘ys“ o

Evidence of subsurface anomalies
- Magnetometer
- GPR -
7 Surficial/Soil Samples: - VOCs detected below action levels
(SS3-1 through S§3-7) - Metals detected:
(Lead 235 ppm - SS3-3)
- Explosives:
(2,4,6-TNT 7.28 ppm)

8 Soil Borings/Sampling:
(B-12 through B-18)

- VOCs detected below action levels
- Metals detected

3 Samples from each boring: (Lead 188 ppm)
0-5°, 5-10°, 10-15° - Explosives - ND
3 Monitoring Wells/Ground Water Samples | VOCs detected:
MW-13 through MW-15 (Trans-1,2-DCE-18 ppb; TCE-43 ppb)
- (also described in Area 2) - Metals detected below MCLs
- TRPH - (6 ppm)
- Explosives - ND




DAMES & MOORE - AREA3

PARAMETER

UXO Survey Subsurface A UXO search will be
‘ Ordnance conducted to clear the area
prior to any invasive
activities. If anomalies are
detected, no drilling will be
performed in the suspect
1 ) . m
Soil Boring/Sampling | VOCs, Metals, Metal and explosive
- grid (100-foot interval); | Explosives contamination was detected
east of Raritan Center in OBG soil samples from
I Parkway; approximately 12 this area. This activity will
borings help determine the
Sampling depths: horizontal and vertical
0-12", 2-3°, 4-5° extent of the soil
{ contamination.
- Grid (40-foot interval); Metals Metals and explosives were
Fenced area; approximately | Explosives detected in OBG soil

10 borings

samples from this area.

by MW-15; approximately
4 borings

Sampling depths:

0-12", 2-3’, 4-5°

Sampling depths; This activity will help

0-12", 2-3’, 4-5° determine the horizontal
and vertical extent of this
potential contamination.

- Centered at 100-foot VOCs, Metals, Explosives | This activity will help

intervals along grass strip assess potential

contamination in this part
of Area 3. This strip of
property has not been
extensively developed.

Surface Water and
Sediment Sampling
| - Area 3, south of Raritan
Center Pkwy, and northeast
of Clover Place -

- 1 each, surface water and

Metals
Explosives
VOCs
Semivolatiles
Pesticides

-To help assess general

quality of surface water and
sediments at this location.

sediment
_—*—_——-————E




INVESTIGATION

UXO Survey & Removal
- spot checks
- along geophysical survey lines

Scattered bulk high explosives, ordnance
fragments, and one 9-inch diameter
projectile

Geophysical surveys No indication of buried objects in surveyed
- Magnetometer areas
- GPR »
Surficial Soil - VOCs - ND
- 8 shallow soil samples:; - Metals
(SS4-1 through SS4-8) * (Lead - 3,150 ppm)
- Explosives

(2,4,6-TNT-120,000 ppm)

4 Soil Borings: (B-19 through B-22) - VOCs - ND

- from 3 intervals of 0-5°, 5-10°, 10-15° - - Metals detected (lead 303 ppm)
- Explosives:

I‘ 7 ‘ 2,4,6-TNT-76.4 ppm
. || Monitoring Well Installation - VOCs - ND -

and Ground Water Sampling - = Metals detected below

- 3 monitoring wells: MCLs-potential contamination

(MW-13 through MW-15) - TRPH - ND

| Explosives

(HMX 1.43 ppb,
RDX 2.09 ppb,
1,3,5-TNB 3.93 ppb)




Area southwest of Clover Place
Approximately 6 borings
Sampling depths:

0-127, 2-3’, 4-5°

11 boreholes in fenced area at
same depths (six along the
fence, five in areas of apparent
contamination)

in the soil samples
collected by OBG. This
activity will help
determine the horizontal
and vertical extent of the
contamination

~ ACTIVITY PARAMETER - REASON l
UXO Survey Subsurface | A UXO search will be
Ordnance conducted to clear the
area prior to any invasive.
activities. If anomalies
are detected, no drilling
will performed in the
suspect area.
Soil Boring/Sampling VOCs, Metals, VOCs, metals, and
- grid (100-foot interval) Explosives explosives were detected

Monitoring Well Installation/
Ground Water Sampling
- 1 new shallow downgradient
well
- 1 new well cluster
- 3 existing wells:
(MW-17 through MW-19)

VOCs, Semivolatiles,
Metals, Explosives,
Pesticides

Metals and explosives
were detected in ground
water samples collected
by OBG. This activity
will help determine the
extent of ground water
contamination associated
with Area 4.




| | DAMES & MOORE - AREA 4

ACTIVITY

Surface Water and Sediment

Sampling

- 1 each near railroad tracks and
fenced area

- 1 each in marshy area south-

southwest of fenced area

PARAMETER

VOCs, Semivolatiles,
Metals, Explosives,
Pesticides

- limited in the area south-

A sheen was observed on
the surface of standing
water near the fenced
area; this activity will
help assess the surface
water quality at this
location. Access is

southeast of Area 4;
sampling of the marshy
area will provide an
indication of contaminant
migration caused by
surface water runoff from
Area 4.




OBG - AREA §

|| INVESTIGATION RESULTS Il
UXO Survey & Removal . | A mustard or acid gas emission unit was |

3 surveys removed

- initial 3 large objects identified

- geophysical survey lines

- MW installation areas

Geophysical Survey Evidence of subsurface anomalies

- Magnetometer

- GPR B

Soil Sampling Field screening only, possible detection of
Surficial samples collected cyanide

during drilling of MW-20 No decp soil samples

Monitoring Well Installation and
~Ground Water Sampling

3 Monitoring Wells:

(MW-20 through MW-22)

- VOCs - ND ,
- Metals detected below MCLs
- TRPH - ND

- Explosives - analysis not performed




||' | __OBG-AREAG | ]l

INVESTIGATION

UXO Search

‘None found

3 Surficial Soil Samples
(SS6-1, SS6-2, SS6-3)

‘Metals. - below NJ Action Levels

VOCs - ND

Explosives - ND

3 Soil Borings

' l (B-28, B-29, B-30)

Samples from 3 depth intervals: 0-5 feet,
5-10 feet and 10-15 feet

|

1 vOCs - ND

Metals - below NJ Action Levels
Explosives - ND (analyzed in 0-5 feet
composite only)

Ground Water

{ 3 shallow wells:

(MW-25, MW-26, MW-27)

Il 2 deep wells: (MW-16, MW-34)

VOCs - ND
Total Metals below MCLs
Explosives - 1.54 ppb Tetryl (MW-16)




|| | DAMES & MOORE - AREA 6 ||

ACTIVITY

PARAMETERS

REASON

0-12", 2-3’, 4-5°

UXO Survey Subsurface Ordnance =~ | A UXO search will be conducted to
clear the area prior to any invasive
activities. If anomalies are
detected, no drilling will be

- performed in the suspect area.
Soil Borings/Sampling | VOCs (approximately 16 | Explosives were detected in a deep
i - Area 6A ' samples) ground water sample; obvious signs
20 borings in areas Semivolatiles (6) of contamination were present
with visual Metals (40) around the acid plant. This activity
contamination Explosives (40) will help determine the horizontal
Sampling depth: and vertical extent of the f

contamination.

4 existing wells

(3 shallow, 1 deep)
1 shallow
downgradient well

Area 6B Metals Obvious signs of contamination are
3 borings Explosives present.

Sampling depths:

0-127, 2-3°, 4-5° ,

§ Area 6B-north VOCs Obvious signs of contamination are |
7 borings Semivolatiles present. Possible past use of the
Sampling depths: Metals area as a landfill.

0-12", 2-3’, 4-5° Explosives
-} Monitoring Well Metals, Cyanide, VOCs, | Explosives were detected in a deep
Installation and Ground | Semivolatiles, ground water sample collected by
Water Sampling Explosives, Dithiane, | OBG. This activity will help
- Area 6A Oxathiane, and determine if explosives, or other
1 new upgradient Thiodiglycol contamination, is present in area
deep well Pesticides -and/or upgradient ground water

samples.




' DAMES & MOORE - AREA 6

| activiry PARAMETERS REASON ||

Surface Water and

Sediment Sampling
- Area 6A

A minimum of three

sediment and surface
water:

* north side of plant
* west side of plant
* south side of plant
- Area 6B

none

VOCs, Semivolatiles,
Metals, Explosives,
Pesticides

Signs of contamination have been
observed on the surface of standing
water around the LaPlace acid
plant. This activity is to assess the
general quality of the surface water
and sediments surrounding the
plant.

)]




|| | | OBG-.AREA7 | ||

|| - INVESTIGATION ' RESULTS I
UXO Search None found
- spot and visual checks
Geophysical Survey Evidence of TNT pit
Magnetometer/GPR
| - attered grid
P 3 Soil Borings to a depth of 6 feet - VOCs detected below action levels -
Samples collected from: ‘potential contamination
0-5 feet, 5-10 feet, and 10-15 feet - Metals detected below action levels -
, ) potential contamination
3 Monitoring wells installed and ground - VOCs - ND
water samples collected: | - Metals detected below MCLs in
MW-10, MW-11, and MW-12 . effect at that time '
: ' - TRPH - ND ,
|| | - Explosives - ND




DAMES & MOORE AREA 7

| : ACTIVITY PARAMETERS REASON |
UXO Survey Subsurface Ordnance A UXO survey will be
conducted to clear the
area prior to any invasive l
activities. If anomalies r
are detected, no drilling
will be performed in the
suspect area, ,
Soil Borings/Sampling VOCs Metals and VOCs were
adjacent to and in sump area; Metals detected in OBG samples.
4 samples to a depth of 10 feet Explosives This activity will help
(4 borings) determine the extent of
o B 7 | contamination.
Soil Gas Survey VOCs To assess the extent of
‘ ,l - Grid (150-foot interval) VOC contamination.
Approximately 20 points
2 Borings | VOCs Based on soil gas survey.
Sampling depths: Metals l
0-12", 2-3’, 4-5° Explosives
Ground Water Sampling VOCs To help assess the quality
3 existing wells Semivolatiles of the ground water
Metals ‘beneath Area 7
Explosives
- Pesticides
—_————eeeeeee————e—_——_——,—e—e—————,———————




DAMES & MOORE - AREA 8

PARAMETERS

UXO Survey Subsurface Ordnance A UXO search will be
conducted to clear the
area prior to any invasive
activities. If anomalies
are detected, no drilling
will be performed in the

o suspect area.

Monitoring Well Installation and VOCs No ground water

Ground Water Sampling Semivolatiles sampling was conducted

Possible installation of a shallow Metals by OBG. This activity is

well south of potential landfill Explosives to help assess the

area, depending on the results of a | Pesticides potential ground water

soil gas survey contamination associated
with Area 8 and the

| landfill area.
Surface Water and Sedirnent Metals This activity will give an
Sampling Explosives indication of water
i - 1 in marshy area Semivolatiles quality from Area 8 since
south-southwest of Area 8 Pesticides it appears that runoff
VOCs from the soil mound

flows in the direction of
this area of surface
water.




' OBG-AREA 9

INVESTIGATION

2 Ordnance Searches

1987 - LEAD mine detector sweep on Part
II. Sweep indicated possibility of buried
ammunition below the detection capability
of the mine detector. Located scrap metal
and live shells that were removed. 1988 -
OBG contamination evaluation: UXB
International performed a visual inspection
and made spot checks with an ordnance
indicator - none detected.

3 Ground Water Monitoring Wells
MW-4, MW-5, MW-6

VOCs detected (MW-4)
1,1-dichloroethylene - 26 ppb
1,1-dichlorethane - 220 ppb
Trichloroethylene - 280 ppb

Benzene - 16 ppb

Metals detected below MCLs in effect at
that time.

TRPH - 5 ppm

Explosives -none detected

3 Surficial Soil

-VOCs - None detected

Metals - below NJ Action Levels
Explosives - none detected

3 Soil Borings
Each boring drilled to 15.0°

Samples obtained from 0-5°, 5-10°, 10-15°

VOCs - below NJ Action Levels

‘Metals - below NJ Action Levels

Explosives - not conducted




DAMES & MOORE - AREA 9

 ACTIVITY PARAMETER

UXO Survey

Subsurface Ordhance A UXO search will be

conducted to clear the
area prior to any
invasive activities. If

points .

anomalies are

detected, no drilling

will be performed in

o the suspect area.

‘Ground Water Sampling VOCs VOCs were detected in
Monitoring Well Installation and | Semivolatiles ground water samples
1 Cluster monitoring well Metals near Area 9. This
(shallow/deep) upgradient of Explosives activity will assess the
Areas 9 and 10. Pesticides general quality of
1 Cluster monitoring well near subsurface soils.
former MW-4, .
[Screened 5-15(shallow) and
15-25(deep)]
1 cluster monitoring well to be | VOCs The downgradient
located downgradient of former | Semivolatiles wells will monitor the |
MW-4, based on soil gas Metals flow of contamination -
survey. Explosives downgradient of
Sample existing well MW-6 Pesticides MW-4 o
Soil gas survey - Up to 50 VOCs To assess the extent of

VOC contamination
around MW-4




|| " DAMES & MOORE - AREA 10 |

- ACTIVITY

PARAMETER
Subsurfaée Ordnance

REASON

A UXO search will be
conducted to clear the
area prior to any

invasive activities. If

anomalies are
detected, no drilling
will be performed in
the suspect area.

Soil Borings: , Metals No soil analyses were
20 boreholes based on a Explosives performed by OBG.
100-foot grid; composite The study will provide
samples from depths of information in areas
0- to 2 feet thought to have the

highest potential for
contamination (Parts I
and I)

Monitoring Well Installation VOCs The shallow

Ground Water Sampling Metals monitoring well will

- Install one shallow well Explosives provide data

Semivolatiles concerning ground
Pesticides water contamination

downgradient of
Area 10, Parts I and
1.




OBG - AREA 11 | ﬁ

INVESTIGATION

2 UXO Searches
Ordnance locators

Magnetometer and GPR

fenced portion of the site.

No. 1

No surface objects found. Spot checks
with ordnance locator of the subsurface
revealed numerous small objects within the

No. 2

No surface objects found. Geophysical and
GPR survey indicated the presence of 20
buried metal objects. Objects determined
to be non-ordnance-related.

3 Surficial Soil

VOCs - Below NJ Action Levels
Metals - Below NJ Action Levels
Explosives - ND

|l Soil Borings N/A
Ground Water VOCs - ND
3 shallow monitoring wells: Total Metals - Below MCLs
MW-28, MW-29, MW-30 TRPH - ND
Explosives - ND




1
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DAMES & MOORE - AREA 11

Subsurface Ordnance

prior to any invasive

activities. If anomalies are
detected, no drilling will be
performed in the suspect area.

A UXO search will be
conducted to clear the area

Surface Water and Sedlment
Samples.

1 set of samples obtamed at the.

confluence of the main creek,
which trends northwest through
Area 11, and the drainage ditch
that services the ready mix
plant.

VOCs

Semivolatiles

Metals

Explosives
(Sediment sample
will also be analyzed
for pesticide and
PCB:s)

A surface water sheen was
noted in this area during the
site reconnaissance. Sampling
this confluence will monitor
the downstream flow from the
creek and the service ditch.

|

Soil Boring/Sampling

"VOCs (a discrete

No previous soil borings were

- 10 boring locations across ‘sample, based on placed in Area 11; surficial
Area 11; composite sample 0-5 | headspace analysis) | soil samples detected VOCs
feet; boring depth 5 feet. =~ - | Semivolatiles ' and metals. The area is
Metals reportedly backfilled with
Pesticides sediments from the Raritan l
PCBs River. F
Explosives
Surficial Soils VOCs Possible surficial soil
1 sample obtained northwest of | Metals | contamination was noted
-standing water at bulldmg 737 | Explosives -during the site reconnaissance.
(Figure 2). -Semivolatiles
Pesticides
' PCBs “
Ground Water Sampling VOCs Previously, the existing wells
- Existing shallow monitoring Metals contained metals below NJ
wells MW-28, MW-29, and Semivolatiles action levels. The possibility
MW-30 Explosives of contamination in this area
Pesticides exists because of the potential

presence of ordnance and
contamination from dredged

sediments.



|| |  DAMES & MOORE - AREA 12 ||

| ACTIVITY

PARAMETER

UXO Search Subsurface The area is suspected of

REASON |

' Ordinance - containing ordinance and
(Explosives) contaminated dredged spoils
from the Raritan River
Channel. A small portion (1/2
acre) has been, and is being,
used for ordnance detonation.
A UXO search will be
conducted to clear the area
prior to any invasive activities;
if any anomalies are detected,
no drilling will be performed in
o the suspect area.
Soil Borings (DOT Testing Area) | Metals The area has been/is being used “
- Grid at 50-foot centers Explosives for explosives detonation.
- Sample 0-12", 2-3’ and 4-5°
Below the surface; 16 borings
(to be performed after current
detonation activities have been
completed) )
Soil Borings (not in DOT Testing | VOCs (discrete | The possibility of contamination
Area). samples) exists because of the potential
- Area divided into 100 sections; | Semivolatiles presence of contamination in the
10 sections selected at Metals sediments dredged from the
random. Pesticides river.
‘Borings to 5 feet or ground PCBs
water; composite soil samples Explosives
from 0-5° I |
Surficial Soils Unknown A visual inspection of surficial
- Visual Inspection soil within Area 12 will be
conducted during the drilling
and sampling phase of the
Former Raritan Arsenal. If any
suspected areas of '
contamination are noted, the
. USACE will be notified prior to
' sampling.

N



|| | DAMES & MOORE - AREA 14 ]

 PARAMETER

l ACTIVITY ' REASON |
UXO Survey .| Subsurface Ordnance | A UXO search will be
conducted to clear the area
prior to any invasive
activities. If anomalies are
detected, no drilling will be  {
performed in the suspect area.
Soil Sampling Semivolatiles Selected sections and
- Divide Area 14 into Metals associated soil boring locations
approximately 100 sections. | Pesticides will provide enough initial
Through a random number | PCBs information to assess the
generator, 10 sections will | Explosives possibility of contamination in
be selected and sampled. VOCs (discrete sample | the soils at Area 14. No
: from each interval previous studies have been
- Composite soil samples selected by headspace | performed in this area.
from each selected section analyses)
will be obtained from
intervals of 0 to 5 feet or
to the depth of ground water
(whichever is encountered
first) _
Monitoring Well Installation VOCs The downgradient well will
and Ground Water Sampling = | Semivolatiles - monitor the flow of potential
‘ : Metals contamination through Area 14
- One downgradient shallow | Explosives and provide data concerning
well (screened 5- to 15 feet | Pesticides the hydrology of the area. No

from the surface)

other investigations have been
done in this area.




3 UXO Searches
- January 1988
UXB

- August 1988
Consultant to current

property owner

- November 1988

RESULTS

A brief visual inspection revealed no apparent ordnance on
the ground surface. Spot checks with an ordnance locator
identified numerous small objects below the surface. No
excavations were performed.

Excavation of 53 test pits over most of the site. No
indication of the presence of ordinance or other hazardous

Prior to the OBG geophysical survey, a visual inspection

OBG - AREA 15 ||
|| INVESTIGATION | ||

. B-31, B-32, and B-33

- Collected samples from

- each boring at intervals
{0-5, 5-10, 10-15) below
grade.

Explosives - ND

- Strong odor in B-32 at 12 foot interval

UXB revealed no surface contamination related to ordnance.
Ordnance locators identified large and small objects below
| - the ground surface. No hand excavations were performed.
Geophysical survey EM survey identified a number of subsurface anomalies
Magnetometer which may represent ferrous objects. Subsequent
excavations for buildings revealed some objects that may ||
| have been the source of the magnetic anomalies.
Soil Borings VOCs - ND
- 3 soil borings Metals: Lead 276 ppm

Ground Water
.- 3 monitoring wells

-VOCs - ND

Total Metals - Below MCLs

MW-35, MW-36, and TRPH - ND
- MW-37. Screened Explosives - ND
intervals 5-35 feet, 5-30
feet, and 14-34 feet,
respectively
Surficial Soils VOCs - ND

- 5 surface soil locations.

Metals - Below action levels
Explosives - ND



INVESTIGATION

2 UXB Surveys
- January 1988
UXB

- June 1988
UXB

|| o " OBG - AREA 16 - “
| A . |

The survey was performed during the initial site
inspection. A visual inspection revealed no apparent
ordnance on the ground surface. Spot checks with an
ordnance locator revealed numerous unidentified small
buried objects.

Visual inspection revealed numerous partially buried
35-mm projectiles identified as being live.
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| ACTIVITY PARAMETER REASON 7
UXO Search Subsurface Potential of UXO in area
Ordnance adjacent to the magazine
buildings. A UXO search will
be conducted to clear the area
prior to any invasive
activities. If anomalies are
detected, no drilling will be |
performed in the suspect area.
Soil Sampling Metals To assess contamination from
- 3 borings around magazine Explosives DOD activities.
Building 643. Composite
sample from 0-5° or to
ground
l'Six borings will be based on
r an assessment by a Huntsville
ordnance unit.
Monitoring Well Installation VOCs The monitoring well locations
and Ground Water Sampling Semivolatiles are designated to monitor
-1 monitoring well Metals contamination migration (if
- upgradient of Area 16 Pesticides any) from potential upgradient
: ' Explosives sources and migration through

= 4 monitoring wells
downgradient of Area 16
(3 shallow, 1 deep)

Area 16 downgradient..

One well at magazine building
652 also will monitor the
potential for localized
pesticide contamination.

H

Surficial Soils.

Visual reconnaissance at
building 630 (former drum
' storage building)

Visual Observation

Building 630 was reported to
contain drums of acid and
petroleum products. A visual
assessment of surficial
contamination will be
performed.




DAMES & MOORE - AREA 17A (BURNING AREA)

ACTIVITY
UXO Search

' PARAMETER

Subsurface
Ordnance

REASON

A UXO search will be
conducted to clear the area
prior to any invasive
activities. If anomalies are
detected, no drilling will be
performed in the suspect area.

{| Soil Gas Survey

- Over burning area (drawing

Volatile
Organic
Compounds

To assess the preselioe of
organic vapors as an
indication of subsurface

D-418); 40-foot grid interval contamination,
Soil Borings/Sampling 3 VOCs (from discrete | To chemically analyze
. sample) potential contamination in
- 6 borings to a depth of 5 6 Semivolatiles soils.
feet at locations adjacent to | 6 Metals
|| soil gas-survey boreholes 6 Pesticides
- with highest readings; 6 PCBs
composite samples from 3 Explosives
- depth intervals of 0-5 feet. o
Monitoring Well Installation VOCs To detect ground water
and Ground Water Sampling Semivolatiles - contamination from Area 17A.
SR Metals |
- 1 monitoring well cluster’ Pesticides
downgradient of Area 17A | Explosives






